ACCIDENT SERVICES AND THE ORTHOPAEDIC SURGEON* 
J. C. Scott, OxFORD, ENGLAND 


The orthopaedic surgeons claim a right to the treatment of injuries of the locomotor 
system. These make up about 75 per cent in any unselecied group of accidents. Consequently 
he should have also the responsibility for the organisation covering the treatment of 
injuries. 

This is a natural sequel to the gradual acceptance of two things: first that fractures come 
within the orbit of the orthopaedic surgeon, and secondly, that it is unsound to distinguish, 
from the point of view of organisation and treatment, between fractures and major soft-tissue 
injuries and make a break in the bone an essential “* open sesame ”’ to all the wonders of the 
orthopaedic department. 


INCIDENCE AND TYPES OF ACCIDENT 


I will so far as is possible avoid the temptation to dwell on figures, but it is essential to 
have some idea of the size and nature of the problem. The increased importance of injuries to 
the community and to the profession is both absolute and relative. The absolute increase is 
obvious; the relative can be exemplified in many ways: for example, from 1936-39 diphtheria 
was the leading cause of death up to the age of ten; in 1949 diphtheria caused | per cent and 
accidents 37 per cent in boys and 22 per cent in girls. Technical improvements in diagnosis and 
treatment have made it possible to keep alive many seriously injured patients, in particular those 
with head injuries and also the old and infirm; these have created new problems of their own. 
The increase in the relative importance of accidents is a trend which seems likely to continue. 
There is nothing to suggest any contrary tendency; indeed it seems that in the perfect world— 
sterilised, bacteriologically speaking, by the ideal antibiotic, and with all congenital abnormalities 
eliminated by selective breeding—apart from those required to treat injuries the only medical 
specialists required will be the obstetricians and, I am sure, the psychiatrists. 

Let us consider very briefly the three main classifications of injury in order of ascending 
importance. 

In 1955 it was estimated (Royal Society for the Prevention of Accidents) that industrial 
accidents caused four times as many man-days lost as labour disputes. Twenty per cent were 
hand injuries, and compensation alone in these cost £3,000,000. This, of course, takes no account 
of cost of treatment, loss of productivity, etc. Road accidents caused 5,526 deaths in 1955 out of 
a total 18,663 deaths due to accidents. The cost of road accidents, estimated by the Royal 
Society for the Prevention of Accidents, was £172,000,000. Domestic accidents are more 
common than either of the other two. Since 1943 there have been 1,000 more fatal casualties 
each year in the home than on the roads, and fewer home accidents are fatal. 

The problem of accidents and their treatment is certainly large and broad. What is our 
share, having regard to the responsibilities that we as orthopaedic surgeons have accepted, and 
how should we tackle it? 


ORGANISATION 


We build on the examples and experience of the past, and this seems to be a field of 
surgery in which progress has been made in two distinct ways: 1) by the advancement of 
knowledge and technical skill, and 2) by development of organisation. The first is of great 
importance in any branch of surgery but the second is of greater importance in accidents 


* Part of a lecture delivered on October 2, 1958, in the Instructional Course preceding the Annual Meeting 
of the British Orthopaedic Association at Oxford. 
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than in any other field; with a chronic or even a subacute condition the patient and the doctor 
can usually choose the surgeon, but when a serious accident has taken place this is not the 
case and the patient is swept into the organisation and is dependent upon it for the standard 
of his treatment. It is essential not only to have the people with the technical skill available 
to treat injuries but to have the organisation which will ensure that this skill is available to 
those who need it when they need it. This is the problem and it involves the fractured phalanx 
just as much as the severe multiple injuries, and the rehabilitation of a common minor injury 
is just as important as the less common severe one. The basic organisation should not be 
designed for any special selection of cases or set of circumstances. 

The type of organisation of the accident service attached to the general hospital, where 
the orthopaedic surgeons treat all (and only) injuries to the locomotor system but accept 
responsibility for the organisation of the treatment of all injuries, was mentioned in the British 
Orthopaedic Association Memorandum of 1943 as having been started in Oxford, and we 
now have seventeen years’ experience of its operation. I wish briefly to describe what that 
organisation consists of and how it has evolved into what seems to be a satisfactory pattern 
of an accident service. 


THE OXFORD ACCIDENT SERVICE 


The Accident Service at the Radcliffe Infirmary serves the United Oxford Hospitals (the 
teaching hospital group) and deals with a population of about 600,000. We receive all patients 
injured in accidents and accept responsibility for the standard of their treatment. We treat all 
injuries to the locomotor system, burns and septic fingers. There are three consultant orthopaedic 
surgeons devoting approximately half time to this work, one of whom is constantly available, and 
one neurosurgeon who spends half his time in the Accident Service. Otherwise no consultant is 
directly attached to the service, but all other departments are asked to deal with injuries in 
their own field. The patient with multiple injuries always remains in the accident service. The 
patient with single injuries not involving the locomotor system usually goes to the department 
concerned. More than 90 per cent of casual patients attending the accident service out-patient 
department (otherwise and unfortunately known as the casualty department) come within the 
purview of the accident service; the others are referred to the appropriate departments. Of 
accidents leading to admission only about 5 per cent do not involve either the locomotor system 
or the skull or both. Of all the patients nearly 25 per cent have a head injury, one-third (32-7 
per cent) of whom also have other injuries. About 16-8 per cent of the head injuries require 
surgical intervention; of these patients 32-1 per cent are accompanied by other injuries. We 
have sixty beds, and by great efforts manage to keep, most of the time, within our proper limits. 
The average length of stay last year was 3-9 days; the turnover is rapid. We have six residents, 
including two registrars and one senior registrar, but not including the neurosurgical registrar 
who is attached to the accident service. The daily attendance in the fracture and out-patient 
clinics is approximately 170. Two physiotherapists are attached to the service, and one 
almoner. We have in-patient and out-patient diagnostic indices on punch cards, with separate 
cards for all hand injuries. Three secretaries are responsible for our records. The diagnostic 
index and adequate secretarial assistance are essential to the efficient running of the service 
and to the availability of the records for analysis. Through the generosity of the Nuffield 
Provincial Hospitals Trust, a research grant pays for an additional registrar and a research 
assistant, which enables all members of the service to devote some time and thought to the 
abstract problems they encounter. 

We have found that this type of accident service works well; it has been applied with 
little modification to five general hospitals in this area with satisfactory results. It requires 
a reasonable amount of interdepartmental goodwill and cooperation; this is of course true 
of any broadly based service. 
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FUTURE REQUIREMENTS 


The application of organisations of this type with suitable local modifications on a national 
basis is an essential step to dealing adequately with all types of injuries. They should be based 
on teaching and general hospitals and be responsible for a definite area, determined by the 
population to be served and the facilities and staff provided to serve it. Division of the country 
(particularly large cities), with clear indications to the ambulance drivers as to where these 
services are centred, should be an important part of the organisation. 

This type of work is most interesting and responsible. It is not sufficiently organised or 
recognised at present to attract enough of the right kind of young people to it. This is not 
surprising, considering the conditions under which many have to work. There is no place for 
the consultant who is not prepared to do his share. We have claimed as orthopaedic surgeons 
a right to deal with injuries to the locomotor system, and have, at the same time, accepted the 
responsibility of teaching the young and of seeing that the organisation is effective and the 
standard of treatment high. We are inevitably under fire from two directions. In some places 
surgical colleagues in other specialities resent and obstruct efforts to make progress with 
the organisation of an accident service; and on the other hand there is a feeling in other circles, 
both in the profession and at the Ministry of Health, that as a group we have not pulled our 
weight; that too many are concerned with nominal control and leaving the work to junior 
people, the very thing that has been the bugbear of “ casualty ” work for so many years. Any 
orthopaedic surgeon who cannot do any better than that should bow himself out of the field 
of accident surgery now. 
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SEVERE ACCIDENTAL FLAYING 
A Plea for Initial Conservatism 


P. S. LONDON and RUSCOE CLARKE, BIRMINGHAM, ENGLAND 
From the Birmingham Accident Hospital 


Severe flaying injuries are uncommon but are well recognised hazards of road and factory 
accidents. Their nature and cause have been described by Slack (1952) and Prendiville and 
Lewis (1955). Typically, the injury is due to a rolling action, usually produced by a large 
balloon tyre or a moving belt. The skin and subcutaneous tissues are sheared off the deep 
fascia and, although this may be the only damage, usually the skin splits and the limb becomes 
unwrapped. The deep fascia is shredded, and mobile muscular masses and neurovascular 
bundles are split away from each other while often remaining individually intact (Fig. 1). 
When the impact falls on muscles that are attached to bone these are commonly torn loose 
and more seriously damaged. When the hands 
7 and feet are affected the details of the process 
are different. 

The most important part of this lesion is 
the widespread undermining and stripping of 
skin and subcutaneous tissues from the deeper 
structures, which do not usually suffer serious 
damage. The survival of the skin will depend 
upon the damage inflicted on its blood supply 
by forces that split, strip and crush; the out- 
standing feature of these injuries is that the 
damage varies greatly and is unpredictable. Some 
thrombosis is likely and, even though negligible 
> a at first, may increase later and cause death of 
a tissue by infarction. Infarction may be visible in 
injured veins from the beginning and deprive the 
overlying skin of the channels through which 
to acquire a circulation, so that it would not 
survive if used as a Wolfe graft. 

Treatment is the main bone of contention. 
Broadly, it may follow one of three general 
lines: 1) As much as possible of the flaps is 

<€ replaced at the first operation and excision 

Fic. 1 deferred until dead skin has been clearly defined 

The effect of shearing and crushing forces on the (Graham 1939, Stevenson 1941, Entin 1955). 

connective tissue planes between the formed 2) The subcutaneous fat is removed and the skin 

structures of a limb. ; 

alone replaced as a type of Wolfe graft, either 

free or still attached (Farmer 1939, Homans 

1939, Mathewson and Gerber 1947, Mulholland and Mahoney 1952, Slack 1952). 3) The 

flaps are cut away and the raw surface is grafted at once (Schjelderup 1947, Prendiville and 
Lewis 1955, Innis 1957). 

The balance of published opinion is tilted steeply against the first method and the reasons 
given appear to carry conviction, namely that the undermined skin dies and that ensuing 
infection prejudices the success of early grafting and delays healing. We are convinced that 
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Fics. 2 to 5 


Case 1—Run-over accident. Figure 2—The boy’s leg 

on admission. Practically all the flayed skin died. 

Figure 3—Nine weeks after the injury. Figure 4— 

Eighteen months after the injury the boy can run, 

jump, swim and win races. Figure 5—The clinical 
record. 
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the case against the conservative approach has been overstated. From our experience of over 
a dozen injuries in which about half or more of a limb has been flayed we are satisfied that 
sewing back the flaps can have important advantages and that the risks of serious infection 
are much less than has been suggested, provided that the wound is properly dressed and that 
excision of the dead skin at the most favourable time is followed immediately by grafting. 
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Case 2-—Run-over accident. Figure 6—On admission. 
Figure 7—All the flayed skin was sewn back with 
great difficulty owing to the swelling of the limb. 
‘ The sutures are fine and closely set. Figure 8—Ten 
i: ne ig Vea so Nee NAINA. ae weeks after injury the leg is healed. Even in the most 


a A damaged places skin loss was only partial. Figure 9— 
j i t 1 The clinical record. 
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Our case rests mainly on our experience that not all the undermined skin dies and that 
it is not possible to foretell its fate with accuracy. Immediate complete suture restores the 
tension of the surrounding skin to something like normal and reduces to the least the area of 
skin that will die. It is also a simpler operation than extensive primary grafting. Finally, on a 
number of occasions and in important situations over fractures or joints, necrosis has been 
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Case 3—Run-over accident. Figure 10—Theappear- 
ance on admission. The skin over the unstable 
fracture (Fig. 11) and the shin survived. Figure 
12—Four weeks after the injury. One month later 
the leg was healed. Figure 13—Eighteen weeks after 
the injury. There is a crack in the hypertrophic 
scar at the ankle. Figure 14—The clinical record. 
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Fics. 15 to 20 


Case 4—Run-over accident. Figure 15—The 
base of the flap was retained to cover the knee; 
the rest of the leg was grafted. Figures 16 and 
17—Two weeks after injury the primary grafts 
are satisfactory but some of the retained skin has 
died. Figures 18 and 19—The limb eleven 

months after injury. Figure 20—The clinical 

record. 
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confined to surface layers with survival of the subcutaneous fat, so that when the slough was 
excised the depths of the wound were not disturbed. 

Figures 2 to 5 (Case 1) show a limb in which hardly any of the separated skin survived. 
Sewing it back shortened the operation in a child that had lost much blood. Nevertheless, 
except for a few tiny scabs the limb was healed within two months and the residual scarring 
no longer caused complaint once the boy found that he could win races against his fellows. 

Figures 6 to 9 (Case 2) show a similar injury to that of Case 1, with survival of most of 





Fic. 21 Fic. 22 Fic. 23 


Fount fy haa ig es ge 


turk 





4 
+ 
rrr 






‘2h ase 


rt 


g 
= 
4 
t 
$ 
2 


Fics. 21 to 25 


Case 5—Run-over accident. Figure 


21—The appearance on admission. Popes awe 
Notice the injury to the right foot. Tae 


The skin below the right heel and 

around the left ankle survived. 

Figures 22, 23 and 24—Nearly six 

years later. Figure 25—The clinical 
record. 
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Fic. 24 Fic. 25 


the undermined skin. The knee retained over half its normal covering of skin and the limb 
had practically healed within seven weeks of injury. 

The flap shown in Figures 10 to 14 (Case 3) was based on a line from the inner side of 
the foot to the inner side of the knee. Had all the undermined skin been removed (Innis 1957) 
some of the tibia, including the fracture, would have been bared of all soft tissue, but, as it was, 
enough of the flap survived to leave the knee and shin covered by normal skin. There was no 
evidence of infection when the dressing was changed at three weeks, and the limb was healed 
within two months. The fracture united within the same period, having been held in position 
by a single screw supplemented by a plaster case. 
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With the single-ended flap shown in Figures 15 to 20 (Case 4) there was no doubt that 
much of it would die, but it was hoped that enough could be kept to cover the knee. The 
rest of the area was grafted immediately. Nearly all the retained part of the flap survived, and 
the patient left hospital within six weeks of injury, walking and with the wound nearly healed. 

In Case 5 (Figs. 21 to 25) little of the undermined skin survived but what did was of great 
value. On the right foot the skin of the point of the heel died and the grafted area here gave 
trouble, but the skin on the main weight-bearing surface survived completely. On the other 
leg the equinus deformity was later safely corrected by operation through skin that had 
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Case 6—Arm caught by a machine belt. Figures 26 and 27—The state on admission. The biceps and brachialis 
were badly torn near their insertions. Figure 28—The underlying fracture. Figures 29 and 30—Sixteen weeks 
after the wound had been closed by suture and grafting. Figure 31—The clinical record. 


survived undermining. This child also illustrates the more serious nature of the complications 
when the lower part of the leg and foot suffer injury of this type; damage to the ankle joint 
was only partly responsible for the equinus deformity as there was aiso ischaemic contracture 
of the calf muscles. 

Cases 6 to 8 (Figs. 26 to 41) illustrate other injuries with survival of most of the stripped 
skin and also show that skin that has died can provide effectual cover for the tissues beneath. 
If the dead “* dressing ’’ be removed within three weeks or so these deeper tissues will often 
te found to be suitable for split-skin grafting without the further delay that allows increasing 
fibrosis. Case 9 (Figs. 42 to 48) shows that even though the skin dies the subcutaneous tissue 
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of a flap may survive. Here an underlying fracture remained safely covered throughout the 
process of demarcation of dead skin, excision of slough and grafting. 

In the bigger wounds of this kind, and when primary excision would leave a fracture or 
joint open to the surface without the possibility of cover by adjacent deep tissue, the advantages 
of initial conservatism are certainly not outweighed by the risks or effects of infection. Minor 
infection has been common but rarely has it affected treatment or delayed recovery to any 
important extent. Our patients did not spend any longer in hospital than those with wounds of 
comparable severity treated by immediate grafting (Innis 1957). 





Fic. 32 Fic. 33 
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Case 7—Arm caught in machinery. Figure 32—On 
admission the flexor carpi radialis muscle was found 
torn from its origin and there was an open fracture 
of the ulna (Fig. 33). The wound was closed by 
suture. Figure 34—Seven days later. Figure 35— 
Five months after injury the patient played the 


piano, despite limitation of finger flexion and a > Aw ape: erty 
radio-ulnar synostosis, and declined further treat- ity Vy Ww Lov 
ment. Figure 36—The clinical record. | , 
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Much of the argument against conserving injured skin has been based on patients with 
neglected infection and unnecessary delay in grafting after sloughs had been removed. The 
correct timing of dressings and surgical treatment is the key to reducing this delay and its 
complications. 

Sudden fever, continuing or recurrent pain, smell and haemorrhage are indications for 
inspecting the wound without delay. When there are fractures the fate of the skin is important, 
and if there is serious doubt about its survival it should be inspected after five to seven days, 
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when, in the absence of infection, it is still possible to restore skin cover by suitable grafting 
before the wound becomes contaminated from without. If it is thought that most of the skin 
will survive it need not be inspected for about two weeks, by which time sloughs are usually 
ready to be excised. This should be done when the skin is black and a line of demarcation 
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Fic. 40 


Fics. 37 to 41 


Case 8—Run-over accident. Figures 37 and 38— 

On admission. The injury to the elbow joint was 

open. The wound was closed by suture. Figures 

39 and 40—Eight weeks later. Figure 41—The 
clinical record. 


has formed. Areas of wet gangrene should be excised as soon as they are found. Although 
wet sloughs are not always clearly outlined there is a plane of ready cleavage between the 
living and dead tissues which is a reliable guide to the limits of excision. 

For grafting large raw surfaces an electric or pneumatic dermatome enables skin of 
constant thickness to be obtained rapidly and safely without special skill. 
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Unless the appropriate facilities are available, victims of serious flaying injuries should 
be transferred to a suitably equipped hospital within forty-eight hours; this is of particular 
importance if injured skin has been replaced or if it has been excised and the limb dressed 
without grafting. 

The clinical records of the cases shown summarise a number of relevant details, including 
the temperature and pulse. Bacteriological investigation was far from complete, but it can be 
seen that fever and the culture of pathogenic organisms did not necessarily go together and 
that in many patients the fever subsided before all dead tissue had been removed. (Ia no 
patient was there any serious fever after about three weeks.) 

The factors that may promote the survival of injured and undermined skin and reduce 
the risk and effect of infection are: 1) prompt treatment, 2) adequate transfusion, 3) thorough 
cleansing, 4) careful handling of injured tissue, 5) careful dressing technique, and 6) appropriate 
after-care. Operations urgently required to stop bleeding can be carried out safely with 
adequate blood transfusion. 

Wounds of this nature are liable to bacterial contamination from the time of their 
infliction, but prompt, thorough cleansing, followed by careful surgical toilet, reduces the 
risk of established infection, and immediate closure does much to prevent further contamination. 
The longer such a wound remains open the more difficult it is to close because of swelling of 
both muscles and skin. The laxity of the retracted skin enables it to undergo vascular 
engorgement, which is aggravated by kinking or twisting. Therefore, flaps should be laid 
gently in place as soon as possible and supported by firm, even pressure until operation. 
Vascular engorgement reduces the extensibility of the skin and makes it difficult to restore 
the flaps to their normal area; with the muscles swollen as well it may be difficult or impossible 
to close the skin even though none has been lost. Furthermore, vascular engorgement may 
progress to infarction. 

Whatever the value of local and systemic antibacterial drugs, the purpose of careful, 
thorough cleansing of the wound is to remove dirt and the associated bacteria and not to 
sterilise it. Thus the cleansing agent should be chosen for its cleaning properties rather than 
an incidental antibacterial effect. 

As important as cleaning the wound is the removal of dead fat and muscle. In the patients 
described only the irreparably damaged and shredded parts of the skin and subcutaneous 
tissue were removed, but badly damaged muscle was discarded liberally. 

With care and patience it has usually been possible to stitch the wound with thin sutures, 
using fine-toothed forceps or Gillies’s hooks. The greater the difficulty in apposing the skin 
edges the closer the stitches should be, both to each other and to the edges (Case 2, Fig. 7). 
Any remaining raw surfaces are grafted (Case 3, Fig. 12). Internal fixation is of value in 
protecting the skin over unstable fractures from tension. 

It is our practice not to insert drains but to rely upon careful haemostasis and firm, even 
pressure bandaging with elevation of the limb. 

Occasionally a closed variety of flaying occurs in which the skin remains intact but is 
extensively torn from its fascial moorings. Massive haemorrhage can distend the enveloping 
skin sufficiently to arrest its circulation. In Case 10 (Figs. 49 to 55) a combination of both 
open and closed flaying occurred. A full exploration and deliberate decompression must be 
considered in such an injury (Stevenson 1941, Slack 1952). 


DISCUSSION 


The object of this contribution is to present evidence that initial conservation of undermined 
skin after severe flaying is often the treatment of choice. It is not our purpose to recommend 
it as the general method of treatment for milder injuries of a similar nature but to define 
those circumstances in which it is advantageous. 
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Case 9. Figures 42 and 43—Eleven days after injury 
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Immediate excision and grafting are recommended with small flaps when their survival is 
unlikely; it is often convenient to discard the entire flap and even to remove some normal skin 
if this will leave scars or suture lines more favourably disposed. The type of graft will vary 
with the site and will depend upon the cosmetic requirements, the likelihood and importance 
of scarring, the nature and state of the underlying structures and the availability of a suitable 
donor area. 
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Case 10—Run-over accident. Figures 49 and 50—Medial and lateral views of leg which had sustained a 

severe flaying with extensive undermining but only a small breach in the skin. The bulging is due to 

bleeding under the skin. Figures 51 and 52—Three weeks later. Figures 53 and 54—Four months after 
injury. Figure 55—The clinical record. 


Even extensive flaying may be worth treating by immediate excision and grafting when the 
grafts can be expected to survive and to compare favourably with the normal skin of the area. Itis, 
however, a taxing operation for surgeon and patient, even when a pneumatic dermatome is used. 

Immediate excision may be advisable occasionally when the condition of the patient or 
the presence of other injuries rules out a lengthy operation; grafting can be done later and 
until then an antibacterial cream is applied with the dressings. 
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The strongest. justification for initial conservation of injured skin is that it can provide 
a sound covering for bone, joint or tendon, whether damaged or not, more simply than a 
graft. The ease and reasonable safety of the method allow it to be used in a wide range of 
injuries provided that: 1) the patient is treated within a few hours of injury after the blood 
lost has been made good; 2) the separated skin appears to have some chance of survival; 
3) damaged muscle is discarded ruthlessly; 4) the wound, after bleeding has been stopped, is 
closed with delicate technique, instruments and materials, and the limb supported by firm, 
even pressure dressings and then elevated; and 5) in the event of discomfort, fever, swelling 
or smell the responsible surgeon is available to review the treatment. Perhaps the last item is 
at least as important as the first four. 


SUMMARY 
1. The methods of treating flayed limbs are enumerated, with mention of the reasons against 
conserving the injured skin. 
2. The reasons for conserving the injured skin are presented and they are backed by the 
results in the patients described. 
3. The factors that may influence the survival of injured skin are discussed, and the indications 


for, and methods of, conserving injured skin are described. 


We are grateful to Messrs William Heinemann Medical Books Ltd. for permission to publish Figures 10, 11, 
49 and 51. 
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THE THREE TYPES OF ACUTE HAEMATOGENOUS OSTEOMYELITIS 
A Clinical and Vascular Study 


J. TRUETA, OXFORD, ENGLAND 
From the Nuffield Orthopaedic Centre, Oxford 


It has been known for many years that acute haematogenous osteomyelitis varies in its 
clinical characteristics according to the age of the patient; thus osteomyelitis of the infant, 
child and adult constitute three separate clinical entities with few features in common apart 
from the generalised, or septicaemic, phase of the disease from which they all suffer. 

Fraser (1924), Paschlau (1932) and Green and Shannon (1936) were among the first to 
isolate the infantile type from that of the child and to describe its main characteristics during 
early life, including its high mortality—up to 45 per cent in the series of Green and Shannon. 

Since the inception of antibiotic treatment, Greengard (1946), Thomson and Lewis 
(1950) and Dennison (1955) have further contributed to the study of osteomyelitis in the 
newborn and have insisted on the existence of two forms, the severe and the mild. It must, 
nevertheless, be pointed out that the so-called mild type refers only to the mortality figures 
of this form of the disease, for even the milder form may cause severe and lasting damage 
to bone and joint in the infant. 

The separate nature of acute osteomyelitis in the adult has been recognised for many 
years, but the first full description of the condition in the adult was given only twenty-one 
years ago (Zadek 1938). 

In a systematic study of acute haematogenous osteomyelitis since 1944 we have 
treated 202 patients. This experience will be used here to summarise the main clinical features 
of these three types of osteomyelitis. I will begin by mentioning the main clinical features of 
the disease in childhood, which in osteomyelitis covers the span of life between one and 
sixteen years inclusively. This is followed by a summary of the disease in the infant and 
in the adult. 


SEVERITY OF ACUTE OSTEOMYELITIS 


This study of the severity of acute osteomyelitis is based on experience collected since 
the inception of antibiotics (Table 1). 

It is well recognised that acute haematogenous osteomyelitis is a disease in which the 
majority of contributing factors vary, including the nature and pathogenesis of the causal 
germ. Thus, whereas the prevalent bacteria in the older age groups—the child and the adult— 
is the coagulase-positive staphylococcus pyogenes aureus, the streptococcus pyogenes appear 
responsible for most acute bone infections in infants (63 per cent in the series of 
Green and Shannon; 53 per cent in this series). The almost general agreement existing at 
present on the severity and clinical characteristics of the three age types is not accompanied 
by an equal consensus of opinion regarding the causes responsible for the three different types. 

In the present paper I shall attempt to offer an explanation for the diversity of clinical 
characteristics of acute osteomyelitis in the three ages in which they are grouped. I have so 
far been unable to find any similar explanation in the medical literature at my disposal. 

As it is not my purpose here to study the clinical aspect of the three types of acute 
osteomyelitis, I have presented the table on the severity of the disease as a simple reminder 
of the three variants, without any aim at statistical accuracy. 
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LOCALISATION OF PATHOGENIC BACTERIA 


Since the early experiments of Lexer (1896) it has been generally accepted that the nutrient 
artery is the main route for bacteria causing osteomyelitis, even if other bone vessels cannot 
be excluded as a route for the infecting organisms. From the experiments of Koch (1911) we 
know that an intravenous injection of bacteria localises in the metaphysial veins in the bone 
only two hours after inoculation and that a focus of infection may develop there. 

Hobo (1921) showed the part played by the vascular arrangement adjacent to the 
metaphysial side of the growth plate in causing the localisation of the pathogenic bacteria in 
children. His diagram (Fig. 1) is based on observations of the normal structure of the vessels 
in that region. 




















TABLE I 
THE SEVERITY OF ACUTE HAEMATOGENOUS OSTEOMYELITIS AT DIFFERENT AGES 
Infants Adults 
Children (under _ (over 
one year) sixteen years) 
(per cent) (per cent) (per cent) 
Frequency of all patients . ee ie 80 7 13 
General severity before and during 
early treatment 
Very severe. ‘ : ; 10 15 5 
Severe - : : : 25 20 10 
Moderately severe , : 65 65 85 
Local damage sustained before and ia rks uF 
during early treatment 
Permanent . ; < ; 5 23 20 
Transient . : ; ; 15 20 25 
None. ; , ‘ : 80 57 55 
Disability re - 
Very severe. ‘ : — 15 5 
Severe ‘ : ; -- 15 15 
Moderate . : : 6 12 18 
None. ‘ : , 94 58 62 











In his studies of experimental infection, Starr (1922) showed that the organisms responsible 
for the bone infection were carried by the blood stream until they reached what is referred to 
as “* the finer capillaries of the juxta-epiphysial- region of a long bone,”’ but he attributed the 
infection to the lowering of an undetermined “ general resistance ” of the patient. Wilensky 
(1934) pointed out the importance of what he called the fixation points of the disease and 
supported the views of Hobo on the vascular responsibility in the onset of infection. Finally, 
Leveuf (1947) denied that the disease in the child was initially localised in the metaphysis, as 
suggested by Lannelongue in 1879, and favoured the hypothesis of thrombosis of the main 
trunk of the nutrient artery from the onset of infection, as had been suggested by Hartmann 
as early as 1855. 

I cannot trace that proper mention has been made by any author of the fact that the 
vascular pattern of the long bones occurring during the first year of life, during childhood, 
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Epiphysial marrow 


Primary marrow outgrowths Epiphysial cartilage 


The dilated turning point 


Descending limb 


Ascending limb of the 
terminal arterial branch 


P Metaphysial artery 
z Venous capillary 
network in marrow 


Nutrient artery 


Diaphysial marrow : ; 
Nutrient vein 


Transition point — 





Diagram of the course of the blood vessels in the 
marrow of a young rabbit. (After Hobo.) 





Fic. 2 Fic. 3 


Figure 2—Vascular loops under the growth plate. Figure 3—Large venous 
sinusoids where the venous limb of the vascular loops under the growth plate end. 
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and at puberty, is responsible for each of the three types of acute osteomyelitis. It is my 
purpose here to suggest that it is precisely the changing vascular arrangement at each age 
limit which explains the diverse clinical picture of acute osteomyelitis in every one of the age 
groups in which it presents itself. 


ACUTE OSTEOMYELITIS IN CHILDREN 


I begin by referring to this age group for it is the one which has been best studied from 
both its clinical and vascular aspects, apart from being considered by all authors as the acute 
osteomyelitis ‘* par excellence.” 

The vascular studies carried out in this 
centre have repeatedly shown the vascular 
arrangement underlying the growth plate, both 
by photography and microradiography (Trueta 
1958a and 6b, Morgan 1959, Trueta and 
Morgan). We have been able to confirm that 
the capillaries adjacent to the growth plate in 
its metaphysial side are, apart from a narrow 
fringe at the periphery of the plate, the last 
ramifications of the nutrient artery; these, after 
turning down in acute loops (Fig. 2), reach a 
system of large sinusoidal veins responsible with 
others for the haemopoietic activity of the bone 
marrow (Fig. 3). It is here that blood flow 
slows down and that the pathogenic bacteria, 
particularly the coagulase-positive staphy- 
lococcus aureus, finds its ideal medium for 
development. 

This system of blood lakes, beginning at 
the end of the capillary loop, spreads through 
the whole of the metaphysis in a pattern exactly 

Fic. 4 corresponding to that of the distribution of 

Fe, aria supply ofthe eiphyss = Jareely bone sepsis in the early stages of osteomyelitis 

specimen of eighteen months. The peripheral branches of the nutrient 

artery, erroneously labelled end-arteries, are 

secondarily thrombosed by spreading infection from the venous side of the loops. Eventually 

the nutrient artery itself is thus occluded. Bone infection does not occur initially along the 

periosteal and metaphysial vessels because none has a system of vascular loops proximal to 
venous sinusoids like those distributed at the periphery of the growth cartilage. 

In a study of the changes of the vascular pattern of the human upper femoral epiphysis 
during growth (Trueta 1957), it was found that the vascular barrier represented by the growth 
cartilage is first obvious at the age of eight months and is definitely established before the 
eighteenth month, except for some peripheral vascular connections between epiphysis and 
metaphysis (Fig. 4). Thus, from the point of view of the vascular anatomy, the infant becomes 
a “child” at the age of one year. 

The extensive involvement of the metaphysial veins in acute osteomyelitis of the child 
causes early oedema. Transudates expand towards the surface of the bone across the cortex 
where it is thinnest, over the distal part of the metaphysis, and here the periosteum is raised 
from the cortex, disrupting all vascular connections between them. Soon pus follows the 
oedema and the periosteum lays down a new layer of bone—the involucrum—at some distance 
from the cortex, visible after a few days on a radiograph (Fig. 5). In another work we have 
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found evidence of the mechanism of involucrum formation (Fig. 6). The early deprivation 
of blood to the inner half of the cortex by the*thrombosis of the nutrient artery, followed 
soon after by the interruption of the blood supply of the outer half of the cortex which 
accompanies the lifting of the periosteum, is responsible for the large cortical sequestra 
that are typical of osteomyelitis in the child (Fig. 7). 

On the other hand, the isolation of the epiphysis from the metaphysis caused by the 
cpiphysial plate provides protection both for the epiphysis itself and for the joint, and explains 
the rarity of joint infections and epiphysitis with growth inhibition in children, even if early 
treatment is defective (Fig. 8). 





Fic. 6 Fic. 7 
Figure 6—Experimental production of a large 
involucrum in the radius of a rabbit, by lifting the 
periosteum from the cortex aseptically and keeping 
the two separated from each other by a polythene 





i. 5 : : 

. x : ; sheath. Figure 7—A large cortical sequestrum 

A large involucrum covering the dead cortex in a enclosed between the ischaemic bone marrow and 

girl of six years. Radiographs taken eight weeks the involucrum, from which it is separated by the 
after the onset of the disease. abscess. 


Summary—The aim of the surgeon in treating early acute haematogenous osteomyelitis in 
children should be to protect the blood supply to the outer side of the cortex to prevent the 
formation of an involucrum which would leave the cortex separated from its periosteum and 
cause sequestration. 

In the child the disease tends to be more dangerous to life than to limb, for it may cause 
severe generalised toxaemia by massive absorption of toxins from the whole of the shaft. 
It seldom causes permanent damage to growth. On the contrary, in over 30 per cent of our 
cases in children growth was stimulated by the increased vascularity of the metaphysial side 
of the growth plate (Fig. 9). 
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ACUTE OSTEOMYELITIS IN THE INFANT 


Table I shows that the important characteristic of acute osteomyelitis in the infant is 
the local severity of the disease, even in many cases considered “* benign ”’ in some classifications. 
As stated before, a particularly severe group occurs in the newborn, infected from the 
umbilicus. 

It is my conviction that the more outstanding clinical features of the disease at this age 
should be attributed to the foetal vascular arrangement that persists in some bones up to the 
age of one year, with local variations corresponding to the time of full development of the 
epiphysial bone nucleus. 

Some research, published in this Journal (Trueta 1957), and others in the course of 
publication, may help to clarify this point. From the time in the embryo when the ossification 
of the central part of the shaft of the long bones has started, the perichondral vessels progress 





Fic. 8 Fic. 9 
Figure 8—Radiograph showing acute osteomyelitis of the left femur in a girl of four 
years. taken three months after the onset of the disease. That no damage was 
caused by the infection to either of the epiphyses or adjacent joints is a common 
feature in children. Figure 9—Marked overgrowth of the affected tibia in a child 
of seven years persisting three years after the inception of osteomyelitis. 


towards the two ends of the cartilaginous “‘ anlage”’ in a tortuous way, turning back when they 
reach the still unossified cartilaginous ends of the bone. From the last stages of intra-uterine life 
up to the first six months, in some epiphyses, when the growth cartilage is established but 
not yet limited by bone on the epiphysial side, vessels from the metaphysis penetrate the end of 
the * anlage,”’ perforating the pre-existing growth plate (Fig. 10). At their ends those vessels 
expand, forming large venous lakes resembling metaphysial sinusoids (Fig. 11). They are 
situated close to the surface of the epiphysis. This explains the frequency of infections 
of the joint and of the epiphysial side of the preliminary growth cartilage in the infant. 

In experimental work in this centre (Trueta 1958) it was shown that any severe damage 
to the cells at the epiphysial side of the growth plate is irreparable (Fig. 12); thus, both joint 
damage and arrest or disorganisation of growth are the consequences of the spread of bacteria 
to the ends of the nutrient artery in very early life (Fig. 13). 
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Fic. 10 Fic. 11 Fic. 12 
Figure 10—Vessels perforating the preliminary growth plate and expanding throughout the cartilaginous 
epiphysis (in the infant). Figure 11—Note the vascular expansions at the most distal part of the vessels ascending 


from the metaphysis towards the surface of the cartilaginous femoral head (in early infancy). Figure 12— 
Permanent epiphysial growth plate damage caused by experimentally interfering with the blood flow to the 
epiphysial side of the growth plate (in a young rabbit). 


Another characteristic of osteomyelitis in the infant is the profuse involucrum formation, 
sometimes monstrously large (Fig. 14). But, contrary to the severity of the epiphysial lesion, 
the bulging new bone along the shaft represents only a transient alteration of which no trace 
will remain in later life (Fig. 15). 

The extreme richness of blood flow through 
the periosteal vessels and the fertility of the 
cambium layer of the periosteum are responsible 
both for the early exuberant reactions and for 
the extraordinary remodelling that occurs in 
succeeding years. 


ACUTE OSTEOMYELITIS IN THE ADULT 


True acute haematogenous osteomyelitis of 
the long bones in adults is rare. On occasions 
acute haematogenous osteomyelitis occurs in 
the adult but is usually localised to the short 
bones, particularly the vertebrae, following 
infections of the pelvis (Trueta and Wiley 1959). 

The main features of the condition in adults ae 
are the rapid spread along the whole length Fic. 13 
of the bone, the frequency of joint infections, Examples of permanent epiphysial damage to the upper 

‘ , and lower ends of the femur caused by acute 
the lack of large sequestration, and instead the osteomyelitis in the infant. 
irregular atrophy of the cortex, and the limited 
involucrum formation. All this leads to large extraperiosteal abscesses and chronic 
discharging sinuses when there has not been proper treatment from the early stages. 

In the adult, as in the other types, the typical features of the disease may be attributed 
to the peculiarities of the vascular arrangement following the fusion of the growth cartilages. 
By the progressive penetration of the growth cartilage by metaphysial vessels, its height is 
reduced until finally vascular connections are established between the epiphysial and metaphysial 
system of vessels (Fig. 16). From then on, the blood in the nutrient artery reaches the surface 
of the epiphysis through large anastomoses; thus bacteria penetrating the nutrient artery may 
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Fic. 14 


Figure 14—Enormous involucrum in an infant for 
which the elasticity of the periosteum and its osteogenic 
power are responsible. Figure 15—The large 
involucrum has completely disappeared four and a 
half years afterwards but the permanent epiphysial 
damage is interfering severely with growth. 





Fic. 15 


be brought to the vascular loops under the articular cartilage (Trueta and Harrison 1953) and 
spread the infection into the joint. 

The fibrosis of the periosteum in the adult and its adhesion to the cortex make its 
detachment by pus more difficult; this prevents the formation of subperiosteal abscesses and 
thus preserves the blood supply to the outer half of the cortex. Consequently, large sequestra 
are not formed (Fig. 17). Instead, the rapid 
and progressive cortical absorption may allow 
a fracture to occur if no protection is used. 
The tendency to chronic infection in the 
marrow, from phlebitis within the bone, and 
joint infection are the two main factors 
responsible for the crippling severity of the 
condition in the adult (Fig. 18). The lack of 
reparative capacity apparent after the fusion of 
the epiphysis makes chronic infection the most 
frequent sequel of acute osteomyelitis in the 
adult. 





DISCUSSION 
Fic. 16 


An example of the vascular arrangement after the It is beyond my purpose in this paper to 
end of growth. Ample anastomoses have been enlarge on therapeutic considerations, but it 
established between —— and metaphysial may not be out of place to suggest some lines 

7 of treatment which are supported as much by 
anatomical vascular research—the object of this paper—as by fifteen years of clinical study 
of acute osteomyelitis. 

Specific antibiotic treatment instituted as early and as radically as possible must be the 
main aim of any treatment of acute haematogenous osteomyelitis in any of its three age forms. 
If started soon enough, it may control the infection before severe vascular damage has been 
caused 1) in the epiphysial ‘* anlage ’ and joint in the infant, 2) in the cortex of the shaft in 
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the child, and 3) in the joint and bone marrow of the adult, these being the most commonly 
and severely affected regions in the three age types of bone infection. 

When some delay in the antibiotic treatment occurs, frequently because the appropriate 
antibiotic is not available or known, the main object of the treatment must be to reduce 
vascular damage to the utmost. Early, effective, radical aspiration, or preferably incision and 
lavage of the affected joint in the infants and 
adults, and splitting of the periosteum, are the 
mostconservative procedures for the preservation 
of what still may remain of the blood flow in 
the affected bone and joint. One thing must 
never be forgotten, and this is that no 
antibiotic will ever reach the foci of infection 
without the preservation of some local blood flow. 

The vascular anatomy may also explain the 
predominance of the streptococcal infection 
in infancy and the staphylococcal in childhood. 
In early life bone infection has been rightly 
compared to a cellulitis and a germ such as 
the streptococcus haemolyticus, with its lytic 
activity, easily invades the joint and nearby 
epiphysis. On the other hand, the coagulase- 
positive staphylococcus aureus, the common 
aggressor of the bone in childhood, needs for its 
development a stagnant or moderately active 
circulation such as that in the venous sinusoids 
under the growth plate. It may well be that the 
rarity of streptococcal bone infections in children 
is not so much due to a lack of a streptococcal Fic. 17 Fic. 18 
bacteraemia at that age as to the incapacity of | Figur!7,-Aewe eseomeli fh au ul 
this germ to localise in metaphysial sinusoids; No large cortical sequestra are formed. Figure 18— 
this is, as yet, mere conjecture, but I consider Severe damage by phlebitis within the bone and 
are ‘ joint infection caused in acute osteomyelitis of 
it highly possible. the femur in an adult. 





CONCLUSIONS AND SUMMARY 


1. The three age types of acute haematogenous osteomyelitis are conditioned in their respective 
clinical features by the differing nature of their vascular bone pattern. 


2. In the infant the condition causes severe and often permanent epiphysial damage and 
joint infection, a large involucrum but only transient damage to the shaft and metaphysis. 


3. In the child the condition is responsible for extensive cortical damage with involucrum 
formation, but, except for some stimulation of growth, permanent damage to the growth 
cartilage and to joints is exceptional. Chronicity of the disease is rare if treatment has been 
effective. 

4. In the adult acute osteomyelitis of the long bones is rare. It causes very frequent joint 
infection; the cortex is absorbed instead of sequestrating. The whole of the bone is invaded 


and frequently leaves chronic infection in the bone marrow. 


5. The vascular characteristics of the bones in each age group and their relation to the onset 
of infection are described. 


6. Some general directives for management based on these facts are suggested. 
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THE POSITIVE APPROACH TO CHRONIC OSTEOMYELITIS 


D. E. ROWLING, KIRKCALDY, SCOTLAND 
From the Kirkcaldy General Hospital 


Chronic osteomyelitis is now probably a curable disease if the surgical attack made upon 
it is sufficiently radical and is associated with plastic reconstructive methods and antibiotic 
therapy. 

This is a report of fifty-eight cases (Table I). Infection usually originated as an open 
wound caused by missiles of war, as a compound fracture, or as the blood-borne osteomyelitis 
of youth. If antibiotics had been given they had not controlled the original infection (Fig. 1). 
The patients were between seven and sixty-eight years old. The duration of the disease was 
between one and forty-six years, the discharge having been in some cases constant and in 
some cases intermittent over that period. 


PATHOLOGY 


The extent of the pathological process is underestimated if the condition is regarded only 
as an infection of bone: many other tissues are affected, including periosteum, muscle, fascia 
and skin. When sclerosis and fibrosis supervene, strangulation of the small blood vessels 
causes local tissue anaemia. Thus, even if the correct antibiotic is used, it cannot reach all 
the infected tissues in sufficient concentration to eradicate the infection. Antibiotic therapy 
without operation to improve the blood supply cannot cure the disease, and may result in an 
acquired resistance by the organism. The condition can be cured only if the whole scar, both 
in the soft tissues and in the bone, is excised and an adequate blood supply carrying the correct 
antibiotic is constantly delivered to the area. The dead space left by the excision must thus be 
filled by unscarred living tissue with a good blood supply. Such an operation may be of 
considerable magnitude because success depends upon the thoroughness of the excision. 


TREATMENT 


Indications for operation—Operation is indicated by general debility, by loss of working 
capacity and social enjoyment, or by persistent pain. Some measure of the disability may be 
appreciated by the fact that many patients in this series requested amputation, and only two 
refused operation. 

Pre-operative management— When the decision has been made to operate, a deep swab is taken 
at once from the sinus so that the infecting organisms and their antibiotic sensitivity can be 
determined. Blood examination and urine analysis are undertaken to exclude chronic 
nephritis, diabetes or amyloid disease. Anaemia, if present, is corrected and the patient is 
given a high-protein and high-vitamin diet. A week before admission, and again on the day 
of admission, the bacteriological investigation is repeated. An antibiotic to which the organisms 
are most sensitive is selected to cover the operation and the post-operative period without 
causing toxic effects. 

At operation it is sometimes found that pus originating from a different organism lies 
in the depths of the cavity. If the appearance and odour of the pus are characteristic an 
additional specific antibiotic can be given during operation, or administered later after 
laboratory examination of the pus. A bacteriological swab is taken during operation from 
the deepest part of the sinus. 
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TABLE I 


CLINICAL DETAILS OF FIFTY-EIGHT PATIENTS WITH CHRONIC OSTEOMYELITIS 





Case 


1 


nN 


17 
18 
19 


21 


N 
N 





g 
number (years) 


32 


40 


59 


39 
57 


66 


37 
63 


68 


43 


64 
56 


Duration 
of infection 
(years) 


7 


‘3 
38 


37 


38 


Site 


Femur 


Femur 


Femur 


Femur 


Femur 


Greater 
trochanter 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Femur 
Femur 


Femur 


Femur 


Femur 


Femur 


Femur 


Origin 


War wound 


Acute 
osteomyelitis 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


War wound 


Post-operative 


infection 


War wound 
War wound 


War wound 


War wound 


War wound 


War wound 


Acute. 


Tissue replacement 


Direct closure 


Vastus lateralis 


Vastus lateralis 


Vastus lateralis 


Quadriceps 


Quadriceps 


Vastus lateralis 


Direct closure 


Vastus medialis 


Vastus lateralis 


Short head biceps 


Direct closure 


Vastus lateralis 


Vastus lateralis 


Vastus lateralis 


Vastus lateralis 


Direct closure 


Vastus medialis 


Direct closure 


Direct closure 


Result 


Single brief discharge eighteen 
months after operation. 
Thereafter healed 
Eczema persisted nine months. 
Thereafter healed. 
Primary healing of sinus 


Transitory discharge two 
months after operation. 
Thereafter healed 
Primary healing 
Primary healing 


Primary healing. 


Tensor fasciae latae Scar unstable for one year; 


thereafter soundly healed 
Primary healing 
Primary healing 
Transitory discharge three 
months after operation. 
Thereafter healed 


Recurrent decreasing 
discharge at yearly intervals 


Three episodes of discharge 
after operation 


Primary healing 
Primary healing 
Delayed healing. Omitted 


caliper; fracture; amputation. 
Stump has remained healed 


Short head biceps Persistent recurrent discharge 


Transitory discharge 
six weeks after operation. 
Thereafter healed 
Primary healing 
Primary healing 
Primary healing 
Primary healing. Omitted 
caliper; fracture; amputation. 
Stump has remained healed 
Transitory discharge 
shortly after operation. 
Thereafter healed 
Primary healing 


Persistent discharge for 


Vastus medialis and eighteen monthsafter operation 


osteomyelitis short head of biceps terminating in extrusion of 


suture. Thereafter healed 


Follow-up 


vears months 


- 


wn 


wn 


3 


10 


10 


N 
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TABLE I—continued 




















Follow-up 


years months 


5 


~— 


tN 


9 


6 


N 


10 





. Duration 
B. (rears) infection Site Origin Tissue replacement Result 
Acute Vastus lateralis and grees ee az ¥ 
< , iad 
24 “ 34 Femur osteomyelitis short head of biceps Delayed primary healing 
25 48 43 F Acute , on ale sma = 
2 2 emur osteomyelitis Short head of biceps Delayed primary healing 
26 25 19 Femur Pr. Direct closure Primary healing 
27 42 10 Femur sinbaeeeatin Direct closure Primary healing 
28 62 46 Femur Po Vastus medialis Primary healing 
Secondary 
infection Vastus lateralis Primary healing. 
29 20 2 Femur complicating and tensor Flare one month after 
healed fasciae latae operation; thereafter healed 
tuberculosis 
Acute Vastus lateralis and Two subsequent episodes 
= 
30 30 42 Femur osteomyelitis short head of biceps of inflammation 
31 38 8 Tibia War wound Rotation flap Primary healing 
Rotation flap and Sequestrectomy 
32 28 6 Tibia War wound cancellous free two months later. 
bone grafts Thereafter healed 
33 36 9 Tibia War wound Rotation flap Primary healing 
Delayed primary healing. 
34 56 34 Tibia War wound Rotation flap Eczema before and after 
operation, now healed 
pe Extensor hallucis 
35 38 32 Tibia ete a ‘elitis longus and double Primary healing 
a pedicle flap 
36 58 36 Tibia War wound Soleus and Primary healing 
‘ : P rotation flaps 
37 36 9 Tibia War wound Rotation flap Primary healing 
38 36 7 Tibia War wound Rotation flap Primary healing 
39 34 9 Tibia War wound Rotation flap Primary healing 
40 58 36 Tibia War wound Rotation flap Primary healing 
o ey , ; ’ Partial loss of flap; 
41 55 33 Tibia War wound Rotation flap persistently unstable scar 
Rotation flap and 
42 29 6 Tibia War wound cancellous free Primary healing 
bone grafts 
oss . Intermittent persistent 
43 39 11 Tibia War wound Rotation flap discharge 
44 42 11 Tibia War wound Rotation flap Primary healing 
eo huoute Cross-leg flap, : 
45 42 21 Tibia osteomyelitis tation flap and Primary healing 
‘ yentls double pedicle flap 
ons Pin-track = " Bone chip removed nine 
46 48 6 Tibia infection Rotation flap months later, thereafter healed 
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TABLE I—continued 














Durati Follow- 
— Prima of infection Site Origin Tissue replacement Result Seanad 
7 (years) years months 
ante Two post-operative flares, 
47 7 2 Tibia ootensavelitis Tibialis anterior one accompanied by 2 3 
y abortive infection in radius 
oh . Two recurrences 4 
48 53 30 Tibia War wound Direct closure after operation 2 0 
on Industrial , ‘ 
49 33 4 Tibia eucidene Cross-leg flap Primary healing 1 7 
on Acute Tibialis anterior . ‘ 
ie 
50 29 18 Tibia osteomyelitis and rotation flap Delayed primary healing | 7 
a Acut : ‘ , 
51 54 25 Tibia ous venaitel " Rotation flap Delayed primary healing 0 6 
52 69 42 Tibia Warwound __,. Delayed Primary healin 0 6 
direct closure y 8 
“1: Acute : : a : 
53 66 45 Tibia osteomyelitis Rotation flap Delayed primary healing 0 3 
54 48 9 Talus War wound Rotation flap Primary healing 6 10 
First Transitory discharge 
55 56 36 siinaiemeal War wound Rotation flap one month after operation. 5 9 
Thereafter healed 
Transitory discharge 
56 54 35 Sacrum War wound Erector spinae two months after operation. 5 7 
Thereafter healed 
57 29 10 Radius War wound Direct closure Primary healing 4 6 
: Post-operati . : . 
58 69 3 lium "ae Gluteus maximus Delayed primary healing 1 8 








TECHNIQUE OF OPERATION 


Only tentative operative plans can be made from the appearances of the sinus and 

radiographs. The duration of the operation cannot be forecast and blood should be available 
for transfusion. 
Tourniquet—A pneumatic tourniquet is employed whenever feasible. The operation may be 
lengthy and may be prolonged beyond the period normally considered safe for tourniquet 
occlusion, but ill effects from the tourniquet have been observed in only one case, in which a 
pneumatic tourniquet could not be used: necrosis of the skin and muscle flap occurred, but 
the wound subsequently healed. 

The advisability of releasing the tourniquet during the operation has been considered 
and rejected. Many of these operations are technically difficult and carry an unjustifiably 
greater risk of injury to vessels and nerves if a bloodless field is not obtained. In three cases 
a tourniquet could not be used and hypotension was not induced. These operations proved 
incomparably more difficult and dangerous and shock was undoubtedly increased.* 
Incision—The incision first comprises a simple excision of the sinus; it is enlarged as the 
operation progresses, the probable soft-tissue reconstruction being kept in mind. A simple 
linear or curvi-linear extension may be made, but, especially in the popliteal fossa or just 
below the knee, care has to be taken not to devitalise areas that might be required for skin 


* When the risk of circulatory deficiency seems especially great the possibility of doing the reconstructive 
phase of the operation after an interval of two or three days is being considered. 
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flaps. Often previous scars dictate incisions which considerably modify the most direct 
approach. ‘ 

Excision—The first phase of the operation is an excision of tissues with an inadequate blood 
supply. All fibrosed soft tissues are excised down to the periosteum, no matter how distant 
from the sinus or apparently free from infection. This is the longest stage of the operation: 
dissection is slow and must be careful because fibrosis often grips the great vessels as in a vice. 
I believe that complete excision is essential; the results show that failure seems to occur when 
excision has not been meticulous. In order to preserve osseous blood supply the periosteum 
is excised flush with the subjacent bone and is not stripped from it. The bone cavity is exposed 
and excision is continued until no sclerosed bone is left and normal blood vessels show on all 
cut surfaces. Bone involvement is usually found to be more extensive than that of the soft 
tissues, and further exposure is necessary. This is 
simple because only normal muscle remains and 
the planes of natural cleavage can be used. 

The vitality of the limb is particularly in danger 
when the popliteal fossa is involved in scar tissue; 
but even there the sinus has been cured only when 
thorough excision has been carried out. Our earlier 
impression that this was not a practical surgical 
proposition has been corrected by good results 
obtained later in the series. Occasionally a large 
vessel has been previously destroyed, and the 
vitality of the limb depends on a collateral 
circulation of unsuspected importance. 

The aim of the operation is to remove all 
scarred tissue, and this is kept clearly in mind when 
one is excising sclerosed bone. Affected bone can 
be removed without permanently weakening the 
limb, even though more than half of the diameter 
of the shaft may be involved. New bone is formed 
rapidly if the operation is successful and infection 
is overcome. 

Reconstruction—The second or reconstructive phase 
of the operation is the filling up of all dead space, Fic. 1 

using tissue of rich blood supply which will retain its Typical sinus. This patient has a mobile knee, 
circulation after displacement. A muscle graft is —_ oa =e oo Spee 
usually available in the thigh, where the short head 

of biceps or the vasti are commonly used. The range of movement of the knee is often already 
limited, and no qualms are felt then over reduction of muscular efficiency. Sometimes only part 
of a muscle is required; sometimes two muscles are needed for the dead space to be adequately 
filled. Care is taken to preserve the blood and nerve supply of the graft and to allow for 
anatomical anomalies of the hila. When the muscle is introduced into the cavity a ridge of 
normal bone may have to be taken away to enable the graft to lie comfortably in its new bed. 
The muscle graft is secured either with removable silk sutures, brought out through the skin, 
or with rather fine non-chromic catgut. The deep fascia and the skin are closed together by 
removable double mattress sutures. 

In areas where muscle grafting is impracticable, or where the skin is widely scarred, skin 
flaps are used. Rotation or double pedicle flaps are employed or (at a second stage) cross-leg 
flaps (Fig. 2). Saucerisation of bone may have to be extensive to avoid tension, and flaps have 
to be planned with a good safety margin. I consider that to use a temporary free graft over the 
excised area is inadvisable, but if this has to be done before a cross-leg flap the next stage 
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should be undertaken as soon as possible. Free split-skin grafts had been applied in some 
patients who came to us after previous operations, and we believed that these wounds may 
have broken down because the graft had no blood supply of its own and the scar was thin and 
unstable rather than because infected bone had not been adequately removed. For the same 
reason cavities are not now filled with cancellous bone chips. The operation site is bound 
to be grossly contaminated and it is difficult to visualise an organism which has been comfortably 
commensal in the body for many years being completely destroyed by an antibiotic during the 
few hours in which the haematoma surrounding bone chips can retain its antibiotic powers: 
deprived of a free blood supply, the chips can only form a nidus for reinfection. 





Fic. 2 
Case 45—Osteomyelitis of tibia. Nearly all the diseased bone had been excised at a previous recent operation, 
but the scar was unstable over almost the whole length of the tibia, and small sequestra were extruded 
intermittently. Reconstruction was hampered by an arthrodesed hip and recurrent antral infection. The result 
now appears to be successful; the wound has been healed since the last reconstructive operation over two years 
ago for the first time in twenty-one years. 


Post-operative care—No drain is used. The limb is immobilised and elevated. Antibiotic 
therapy is continued for about six weeks, even despite apparent primary healing. A cautionary 
watch is kept on the white cell count because most patients have had previous courses of 
antibiotic therapy. When a muscle flap has been used, movements are discouraged for the 
first three weeks. The wounds are not dressed for two weeks, unless odour or purulent 
discharge indicates infection. Clear serous discharge may penetrate the thickest dressings after 
extensive muscle grafting, but this is not considered an indication for early dressing in the 
absence of odour: healing in these cases is usually complete in two weeks. When there has 
been extensive resection of bone in the leg, a weight-relieving caliper is used until radiographs 
demonstrate adequate strength. 
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COMPLICATIONS 


General complications were surprisingly few, and none was fatal. 
Skin defects—Rotation flaps below the knee often result in a slowly healing wound, and in 
some cases there was loss of part of the flap; this did not always indicate failure to cure the 
sinus. Full skin cover was obtained as soon as possible by further grafting. If only the 
superficial part of the full-thickness graft had been lost a permanent free graft could be used. 
Transitory discharge—Some wounds seem to heal well for the first few weeks, when a transitory 
and often painless discharge recurred. A fragment of suture material or a bone chip might 
then be extruded, but sometimes no obvious cause was found. Many of these patients have 
shown no further recurrence of discharge, but one cannot be certain that infection is cured. 
Ten patients recorded here showed such a single brief reopening of the sinus, but the results 
are tentatively regarded as successful. 

Pathological fracture—Two patients sustained pathological fractures after operation: their 
calipers had been removed prematurely, against advice, for a social occasion. In both cases 
amputation then became inevitable. 

Stiffness in adjacent joints—In general, patients and their doctors have reported no change in 
the range of movement after operation, but accurate figures cannot be given. 

Persistent pain—This has occurred in several cases despite apparent cure of the sinus, and may, 
in fact, be associated with previously noted joint stiffness rather than an infective process; 
conversely, operation has sometimes relieved pain though the sinus has recurred. 
Amputation—Primary amputation has not been indicated in these cases. Amputation was 
indicated later in the two patients mentioned above who suffered pathological fractures. We 
realise that it may be indicated primarily in resistant septicaemia or severe general debility. 


TABLE Il 


DURATION OF OBSERVATION IN FORTY-EIGHT PATIENTS 
WITH PRIMARY HEALING AND APPARENT CURE 

















Duration of observation Number of patients 
ws Over 7 years sail ‘tha 
6-7 years 6 
5-6 years 14 
4-5 years 6 
3-4 years 4 
2-3 years 2 
1-2 years 8 
Less than I year 3 
RESULTS 


Results in the patients treated in the manner described and operated upon personally 
are recorded below and in Table I. The follow-up has been either by personal examination 
or by letters to both the patient and his own doctor. Some of these patients had had temporary 
relief from discharge after previous less radical operations, and the apparently successful 
results cannot be regarded as final. 

Out of the fifty-eight patients operated upon forty-eight showed primary healing and are 
now apparently free from infection. The duration of observation in these cases is shown in 
Table II. 
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There has been a recurrence of infection and probable failure in ten patients. These 
include the two patients with pathological fracture (Cases 14 and 20), though one had shown 
primary healing. Incomplete removal of fibrous tissue from the popliteal fossa probably 
accounted for failure in Case 11. This patient’s last ‘* abscess ” was sterile and occurred two 
years ago: his natural resistance may yet overcome the infection. In Case 30 inflammation 
has been slight and confined to the soft tissues, and the wound is now healed for the first time 
in forty-two years. 

In Case 41 the wound would probably have healed with cleanliness and protection. 
Final follow-up has been impossible owing to the patient’s mental illness. In Case 43 the 
rotation flap was inadequate, and a cross-leg flap would have been a wiser procedure. 

General debility aided recurrence in Cases 47 and 48, and the improvement in home 
conditions in the case of the child has been followed by apparently sound healing of the leg, 
ultimate success being probable. 


I wish to express my thanks to Mr G. Hyman, Mr R. I. Stirling and Mr W. I. Paterson for their encouragement 
and for their generosity in allowing me to operate upon their patients. 
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CONGENITAL DYSPLASIA OF THE HIP 
With Special Reference to Congenital Subluxation or ‘‘ Pre-luxation ”” 


RUDOLF LEFFMANN, HAIFA, ISRAEL 


From the Orthopaedic Department of the Haifa Branch, 
Sick Fund of the General Federation of Labour in Israel 


About twenty years ago a baby was brought to our clinic because congenital dislocation 
of the hips was suspected. There was severe limitation of abduction on both sides, but the 
radiographs failed to reveal the expected signs of dislocation. No appreciable upward and 
sideways shift of the femora was visible; the ossific centres for the femoral heads were still 
absent. Since it was during the heat of the Mediterranean summer the application of a plaster 
case (in those days still our standard treatment) was delayed and the child was merely kept 
under regular supervision. The range of movement at the hips improved spontaneously, and 
in a matter of some weeks it became apparent that no treatment was required. Further 
radiographs showed normal development. 

Although this case seemed rather remarkable it was rated as a rare exception. Our 
attention was again drawn to this subject when in 1943 a paper was read by Lenk and Nassau 
before the annual convention of paediatricians in Tel Aviv. The authors claimed to have 
singled out a new clinical entity for which they proposed the name “ pseudoluxatio coxae 
congenita,” which mimicked to a variable extent and in various combinations the “ classical ” 
signs of true congenital dislocation, but ended by spontaneous recovery in a matter of months: 


TABLE | 


CLINICAL COURSE IN EIGHTY PATIENTS 





Interval before clinical and 


Age at first examination radiological recovery reported 


Age Number of cases Interval Number of cases 





1-3 months 11 3-5 months 17 


4-6 months 64 6-8 months 
7-12 months 5 9-12 months 


more than | year 











the hips were always normal before the end of the second year of life. A note of caution was 
sounded to abstain from unnecessary treatment with possible damage to the tender structures 
by prolonged, let alone forced, abduction. Although only seventeen cases were reported, the 
authors suggested that the condition might be fairly frequent. This seemed to us to be doubtful. 
We started scrutinising our cases with some reluctance but with steadily growing interest. 


CLINICAL FEATURES 
I wish to report cighty patients (twenty-eight boys and fifty-two girls) treated during the 
last five years (Table I). This is only a fraction of the patients who have come under our care, 
but the earlier cases are inadequately recorded. In about a third of the cases both hips 
were affected. 
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Early diagnosis—Many years ago we reached the conclusion that the “ classical” signs of 
congenital dislocation of the hip before the age of weight bearing were of doubtful value, 
though they should continue to be regarded as suggestive and warranting an orthopaedic 
consultation when found by general practitioners and midwives. With increasing experience 
we came to attach less and less importance to asymmetry of the body contour, obliquity of the 
vulva, spontaneous outward rotation of the legs, and especially unequal skin folds of the 
thighs. Measurable shortening of a leg in the earliest cases is seldom found, and in bilateral 
cases usually undetectable. 

We came to rely instead on two physical signs: 1) the actual jumping of the femoral heads 
into and out of the sockets when the hips are brought into the “* frog position ”; and 2) obvious 
limitation of abduction, especially if one-sided. 


Fic. 1 


Case 1—Boy aged five months. Severe limitation of abduction of the right hip. No eccentricity. 
Acetabular roof slanting. 


Since in early life a fully developed dislocation is the exception the “ jumping phenomenon” 
must needs be rare. On the other hand we thought that limited abduction was a constant and 
therefore reliable feature of the early stages of dislocation. During the first examination it 
sometimes seemed uncertain whether we were dealing with a unilateral or bilateral case: 
if the limitation of abduction is marked on one side, slight limitation on the other may be 
overlooked. 

We tried to grade the limitation of abduction by measuring the angle between the fully 
abducted femora and the mid-line of the trunk with the patient supine, but it became evident 
that the limitation of abduction did not correspond to the radiographic appearance. In some 
cases of marked limitation we found nearly normal radiographs, and vice versa. Quantitative 
measurements of the range of abduction were therefore abandoned. 

Granted that it is a frequent sign—more frequent than all the other “ classical ”’ signs 
taken together—limited abduction by itself became more and more of a problem: so much so 
that we wondered whether the search for reliable clinical signs was not a waste of time, 
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Fic. 2 
Case 1—At seven months there was no ossification centre on the right side. Acetabular roof still 
slanting. 


Fic. 3 
Case 1—Condition shown at five years. No treatment had been given. 
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Fic. 4 
Case 2—Girl aged three months. Severe limitation of abduction at both hips. Only the left ossification 
centre is visible. No eccentricity. 


especially since radiography seemed to offer an easy solution. As will be shown, however, 
radiographic studies themselves were sometimes equivocal. 


RADIOGRAPHIC APPEARANCES 
The radiographic examination of the hips in cases of limited abduction may show: 


1) normal bone shadows; 2) a slanting or defective acetabular roof; 3) absence or unequal 
size of the ossification centres of the femoral heads (the one on the affected side always being 
the smaller); 4) a combination of 2 and 3; 5) irregularly shaped ossification centres. 

Some radiologists and surgeons rely on geometric lines drawn upon the radiographs in 
order to establish an early diagnosis, especially before the nucleus of the femoral head has 
appeared. We distrust such devices because we have found that there is a wide variety of 
acetabular angles and broken Shenton’s lines that do not necessarily indicate that the hip 
will dislocate.* In this we agree with Ponseti (1944) (Figs. 11 to 14). 

Very careful study of the radiographs is required before a femoral head is described as 
“eccentric.” Figure 7 is a tracing of the pelvis of a baby with severe limitation of abduction 
of the left hip. Figure 8 represents the mirror image of the normal femur drawn upon the 
apparently eccentric one of the other side. It seems that the bony nucleus is somewhat displaced 
but inside an otherwise normally shaped cartilaginous head. The further development of the 
hip in this case was normal. 

The obvious inference is that “ eccentricity’ may be spurious. It was recently stressed 
by Caffey, Ames, Silverman, Ryder and Hough (1956) and by Schwartzmann (1955) that the 
radiographs give only incomplete information about the cartilaginous structures. This isa plain 
truth, but it is difficult not to imagine a pea rattling in a box if one looks at a “small” 
femoral head in a “wide” acetabulum. So the surgeon should not hesitate to rely upon his 
trained sense of feel in making a provisional decision. 


FURTHER DEVELOPMENT 
The clinical progress is fairly uniform in that the limitation of abduction subsides 
spontaneously in six to eight months. In the meantime standing and walking are begun without 


* Only recently I came across an article by Sir Harry Platt (1958) in which he stated explicitly that a broken 
Shenton’s line may correct itself spontaneously in the course of growth. 
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Fic. 5 


Case 2—At four months the right ossification centre is considerably smaller than the left. Acetabular 
roof slanting. 


Fic. 6 
Case 2—At twenty-one months the femoral heads are well developed and the acetabula are of 
normal shape. 
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undue delay. It must be repeated that the degree of limitation of abduction is of no prognostic 
significance: severely contracted hips may become freely mobile after three weeks despite 
radiographic evidence of impaired development of the femoral heads; whereas in other cases 
over a year may elapse before the spread knees can be brought on to the bed. 

The course of events as shown radio- 
graphically is far more varied. In brief, the 
ossification centres of the femoral heads may 
show: 1) delayed appearance; 2) asymmetrical 
growth; 3) irregular outlines; 4) heterogeneous 
appearance of the inner structure—* granular,” 
“crumbled,” “cloudy” and “‘translucent.”” The 
acetabulum may show: 1) bony apposition 
on the acetabular roof; or 2) deepening and 
rounding of a large and shallow socket. Usually 
at the age of one to one and a half years, but 
sometimes later still, the radiographs become 
normal (Figs. | to 6 and 9 to 17). The small 

ossification centre “‘catches up” with the larger 
7 one; the structural irregularities disappear 
gradually and the acetabulum comes to ““embrace”’ 
its head. The distorted outline of the ossification 
centre appears frequently as a half moon with 

its convexity towards the femoral neck. 
At a conference of orthopaedic surgeons 

Fic. 8 ; - 

; : nee : in Tel Aviv three years ago grave doubts were 

ee —_—_’' sil felt lest the best time for treatment might be 

missed: most were for treatment “at sight.” 
Our counter-argument was based on two contentions. 1) The patient is not simply left to his fate 
but is checked regularly, at first with radiographs taken at monthly or two-monthly intervals. 
There is not one patient in our records in whom a dislocation was ** missed *’ and had to be 
reduced by manipulation later. Only five children (not in this series) were put in Denis Browne 
splints after several weeks’ observation ‘‘ for security reasons’ because their hips did not 
show satisfactory anatomical improvement béfore reaching the deadline. Our deadline is set 
arbitrarily at eight months, the start of weight bearing. 2) Since all our patients are young 
(Table I) we have ample time to determine the course of events before any danger is 
incurred. 

Reviewing our treated cases of congenital dislocation at their annual follow-up 
examinations, we became occasionally critical of the strictness of our earlier indications. We 
now believe that quite a number of babies could have been spared the disturbance of prolonged 
treatment if we had had the patience and experience that we have now. 


The numerous anatomical researches published in the last decade leave small doubt that 
the twisting of the capsule in the “‘ frog position ” involves some danger to the blood supply 


Fic. 


TREATMENT 

We have to stress that it could be 
demonstrated beyond any reasonable doubt that 
in certain cases with developmental anomalies of 
the hip region spontaneous recovery occurs. 
This tendency is not to be detected by one single 
radiograph but only by repeated examinations 
and careful comparison of the films. 


MA 
fi 
< 
fi 
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Fic. 9 
Case 3—Boy aged six months. Severe limitation of abduction of the left hip. Irregularly shaped ossification 
centres on both sides. 


Fic. 10 
Case 3—At the age of three years the hip joints are well developed. 
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Fic. 11 


Case 4—Girl aged five months. Severe limitation of abduction on the right side; moderate 
limitation on the left. Shenton’s line interrupted on the right side. 











Fic. 12 


Case 4—At six months there is marked bony apposition at the right acetabular roof. Shenton’s 
line still broken but unchanged. 
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Fic. 13 


Case 4—At one year nine months the right femoral head is still smaller than the left but well rounded. The 
acetabula are normally shaped. Shenton’s line is now unbroken. 


Fic. 14 
Case 4—At four years three months the femoral heads and acetabula are of equal size. 
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Fic. 15 
Case 5—Boy aged five months with moderate limitation of abduction at the right hip. No ossification centre 
visible on the right side. 


set Pin, . 





Fic. 16 
Case 5—At the age of eleven years both hips are normally shaped. When the boy was three years old a slight 
right-sided hemiparesis became apparent. 
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of the femoral heads by obstruction of the nutrient vessels. This is true even when force is 
not used, abduction being secured by gradual means. 


ETIOLOGY 


This topic has been discussed extensively by several authors, among them Lenk and 
Nassau (1944) and Badgley (1949). No clear solution of the problem has been found, but 
several possibilities have been raised. After a study of our findings we have to admit that 
the incidence of each factor is too small to give any clue of statistical value. 

Hereditary factors—In one case a brother had club feet. In nine cases children of the same 
family had dislocated hips; two of them were heterozygous twins. 

Other malformations—One patient had multiple naevi. One had hemivertebrae with congenital 
scoliosis, and one had hemivertebrae with shortening of the leg on the side of the limited 
abduction; another child had a misshapen big toe. There was one case of severe pigeon 
breast, and one of asymmetry of the skull. (To this group would belong the case of Lenk and 
Nassau with supernumerary epiphyses of the metatarsal bones.) 

Neurological conditions—One patient had slight hemiparesis on the same side. One patient 
had the benign form of amyotonia congenita (Turner 1949, Walton 1957). 

Although conclusions cannot be drawn from this sparse material particular attention is 
drawn to the nine cases of dislocated hips in siblings—more than 10 per cent of the cases 
presented. 

Because of the “ spasticity ’’ of the adductor muscles we looked for other signs of some 
spastic condition. We found only one case of a slight but unmistakable hemiparesis which 
later on cleared up and left the child with an insignificant pes cavus. 


COMMENT 

There exists a deviation in the development of the hip joint of the human infant which 
includes various clinical and radiological features as outlined above. The final outcome may 
follow two lines: 1) return to normality; or 2) deterioration to full dislocation. 

In 1906 it was boldly stated by Gourdon that subluxation of a hip may remain unchanged 
during the whole lifetime without ever leading to dislocation. In 1938 Marx declared with the 
same boldness and without statistical proof by mass investigation that “spontaneous reduction” 
occurs in a large percentage in early life. Those articles in fact indicated the need for further 
investigation, but failed to elicit attention. Most orthopaedic surgeons believed that every 
** preluxation ” led inevitably to dislocation. Only recently has this belief been questioned. 
Many who see their patients only after walking has started must remain ignorant of the 
self-limiting dysplastic condition. 

The underlying causes of the anomaly are entirely unknown or at least unproved. At 
present we believe congenital dislocation to be a genuine malformation. The “ dysplasia ” 
may represent either a bland or abortive form of the real dislocation, or a persistent embryonic 
form after birth which, reaching a certain “ critical” point, is apt to “* miscarry.” 

As to the first possibility, it must be stressed that among eighty cases sixteen bore some 
definite relationship to various other anomalies—namely to full dislocation (nine), or to other 
malformations (seven). This represents 20 per cent and is unlikely to be due to chance. 

Nevertheless the possibility that we have to deal with a persistent embryonic form may 
equally be correct. It is conceivable that two different underlying conditions lead to the same 
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result—spontaneous recovery. If this were so it would shed a somewhat dubious light on the 
excellent results of early treatment embarked upon uncritically, and our former statistics 
might well lose part of their value. 

That is not to say that we should put the clock back and revert to late treatment, but 
merely that we should establish more stringent indications. The tremendous advantages of 
early diagnosis and treatment need no further discussion. 

There remains finally the question how common “ dysplasia” of the hips actually is. 
It seems to be much commoner than we have assumed hitherto, but judgment must be postponed 
until mass investigations on whole populations become available. 

In the absence of established facts we make two propositions. 1) In order to reach an 
early diagnosis one should not rely on the static condition shown by one radiograph (except 
when the diagnosis is obvious): several pictures taken at regular intervals will show a trend 
of development, which is more reliable (a “ starting curve ” rather than a “ starting point ’’). 


by 





Fic. 17 


Case 6—This girl was treated fourteen years ago because of “* left-sided dislocation ’’ on the evidence 
of this radiograph, although there was no eccentricity of the femur and there was a marked bony spur 
at the acetabular roof. Such a hip would now be left alone. 


2) As soon as a tendency to deterioration becomes obvious, the eccentricity of the femur 
increasing and the acetabular roof failing to grow out, treatment along atraumatic lines should 
be instituted before the age of weight bearing: Treatment without sufficient indication is not 
warranted. 


SUMMARY 
1. Eighty infants with congenital dysplasia of the hip, diagnosed before walking began, are 
reviewed. 
2. The clinical and radiographic features of congenital dysplasia are described. 
3. A dysplastic hip may either become normal spontaneously, or it may deteriorate to the 
state of true dislocation. . 
4. Treatment is discussed. 
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THE ACETABULAR INDEX 


A Critical Review 


RAE DUNCAN LAURENSON, KINGSTON, ONTARIO, CANADA 
From the Department of Anatomy, Queen’s University at Kingston 


The knowledge of congenital dislocation of the hip has advanced over such a broad 
front in recent times (Badgley 1949, Hass 1951, Massie and Howorth 1951, Kreuz and Shands 
1951, Hart i952, Sommerville 1953, McFarland 1956, Platt 1956, Rosen 1956, Record and 
Edwards 1958) that the finding of a truly outstanding problem is unexpected. Furthermore, 
it has become apparent that one may echo the opinion concerning congenital dislocation of 
the hip expressed by Ochsner in 1910: ** There are, however, a few problems that still remain 
open and require further observation and discussion.” Nearly fifty years later those words 
are still true. A recent survey of the literature on congenital dislocation of the hip has shown 
that the value of the acetabular index is such a problem. Accordingly, the literature has been 
reviewed and the findings are herewith presented. 


THE BACKGROUND 


The term acetabular index was introduced by Kleinberg and Lieberman of New York 
in 1936 to name a radiographic sign. Reference is so frequently made to the work of Kleinberg 
and his colleague that it is important to analyse their paper with care. They were attempting 
to find ** some practical basis of measurement which would help to determine in the newborn 
whether the hips are normal or are likely to become dislocated.”” In doing so they selected ** the 
angle formed between the roof or iliac portion of the acetabulum and a horizontal line passing 
through the triradiate cartilages.” Recent literature quoting this work implies their absolute 
faith in the index—an angle over 30 degrees would be “ indicative of predislocation ” (Caffey, 
Ames, Silverman, Ryder and Hough 1956). On the contrary, if one reads their paper carefully 
one is impressed by the recurring note of caution throughout. Furthermore, they anticipated 
the work of Rohlederer in 1938 (Burman and Clark 1940) when they showed that any deviation 
from a careful radiographic technique altered the acetabular index. They stated: “ reliable 
information is obviously dependent on accurate roentgenographic technique.” With this 
premise in mind they reached the following conclusion: ‘In an infant having a high acetabular 
index—that is, above 30 degrees—a dislocation of the affected hip will probably (italics mine) 
develop.” Then, quite abruptly, in their final conclusion all caution was cast aside when they 
recommended that an infant with a high acetabular index should be placed in an apparatus 
with the limbs in marked abduction. Some ten years later Hilgenreiner (1947) was to utter a 
sincere appeal against this recommendation. 

The opinion of diagnosticians in 1937 is reflected in a paper by Vogt, who lent indirect 
support to the efforts of Kleinberg and Lieberman when he recognised that the future knowledge 
of congenital dislocation of the hip would depend to a great extent on radiological studies 
starting at birth. Unfortunately Vogt omitted to comment on a paper by Morrison (1932) 
who, in a survey of the radiology of the hip joint, had expressed the belief that congenital 
dislocation of the hip could be diagnosed with certainty at birth, especially by means of 
stereoscopic radiography to establish the position of the cartilaginous head of the femur. 

It is essential to consider the stimulus to Kleinberg and Lieberman’s investigation. They 
had heard Putti deliver his famous paper in 1929. Although previously, in 1926, Putti had 
declared his faith in the possibility of early diagnosis, it was not until 1929 that he described, 
for the first time in English, the characteristic radiological signs which could establish the 
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early diagnosis of dislocation. Apart from the condition of the nucleus of the epiphysis and 
the position of the top of the femur, Putti explained: “* The roof of the acetabulum is sloping. 
This is a most important sign and it is most difficult to estimate, because the divergence from 
the normal is small.’’ Kleinberg and Lieberman found Putti’s comments on early diagnosis 
* like a refreshing breeze on a hot summer day,” and they went to work on the slope of the 
roof of the acetabulum. Thus they isolated the third radiological sign explained by Putti. 
Moreover they made no reference to the following comment by Putti: ** With regard to the 
cases which I will now demonstrate, you must remember that the x-rays were used in confirmation 
of clinical signs which were always most definite.” 

However, in 1933, again in London, Putti expressed a further opinion which lent support 
to Kleinberg’s investigation. Putti had seen transformed “ a state of pre-dislocation, evidenced 
merely by an increased tilting of the roof of the acetabulum and a few clinical signs, into a 
complete dislocation.” Accordingly he now relied completely on radiographic findings to 
diagnose predislocation in the absence of clinical signs. Thereupon he insisted on the 
importance of radiographing every newborn child. 

Thus, in 1926 Putti was only aware of the principles of diagnosis which were to stir and 
ripen within his eager mind. Obviously in 1929 he was sure of the principles and spoke with 
confidence. When he spoke in 1933 he felt that all doubt had vanished. 

There is good evidence that the more careful interpretation of radiographs in the 
management of dislocation of the hip was a notable feature of orthopaedic surgery during 
the *twenties and the years thereafter. For example, in 1924 Soutter and Lovett of Boston 
wrote a paper which has received scant acknowledgment; yet it contains much interesting 
information. For instance, they classified the acetabular shelf as follows: ** The acetabular 
shelf is called normal when horizontal; when oblique, it is called good, up to 30 degrees; 
fair, when from 30-60 degrees of obliquity exists, and poor when over 60 degrees.” They 
also said that * in very small children, much of the cartilage that has not yet turned to bone 
does not show in the roentgenogram.” It is certain from their comments that Soutter and 
Lovett had not considered applying their classification of the acetabular shelf to the newborn. 
Their work, however, does reveal unmistakable signs of a striking advance when it is recalled 
that Gibney said of Lorenz in 1903: ** He seemed to care nothing for the x-ray, remarking 
that this gave him very little information.” 

But during the "twenties, in the realms of radiology, the most outstanding contribution 
to the study of congenital dislocation of the hip was made by Hilgenreiner of Prague in 1925. 
In his paper, which is now a classic, he applied the careful interpretation of radiographs to 
the diagnosis of congenital dislocation in the young infant. As an introduction, Hilgenreiner 
reviewed the opinion of many authors without quoting references. Against such a background 
of information, and during a discussion of the possibility of spontaneous cure, he made the 
following suggestion. Perhaps congenital dislocation of the hip was the result of developmental 
retardation in the region of the hip and not a developmental arrest. Thus his radiological 
investigations were aimed at the diagnosis of a developmental retardation of both the upper 
end of the femur and the acetabulum before dislocation of the hip reached an advanced degree. 
Hilgenreiner did not employ the word dysplasia to describe the retardation, but both Hass 
(1951) and Hart (1952) gave him the credit for his forethought. Included in his triad of 
radiological signs (Fig. 1) was the acetabular angle. This was one of the signs * explained ” 
a few years later by Putti (1929) without reference to the work of Hilgenreiner. And later still, 
it was christened by Kleinberg and Lieberman (1936) the ** acetabular index.” 


ROUTINE RADIOGRAPHY OF THE NEWBORN 
It is convenient to comment now upon routine radiographic examination of the newborn, 
which has been considered by clinicians other than Putti as a stratagem in the assault upon 
dysplasia. For example, in 1938 Tchijine (according to Kaplan) recommended that every 
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newborn child should be radiographed, and said that an acetabular angle exceeding 40 degrees 
indicated the need for treatment. Twenty years later, Hass (1958) recommended the same 
procedure but he reduced the angle to 30 degrees. Hart (1952), who had pondered so deeply 
over dysplasia, expressed a more moderate opinion: ‘* Routine mass x-ray studies without 
clinical examination of all newborn infants for the presence or absence of congenital 
misplacement of the hip would lead only to confusion.” 

A sound reason for this comment of Hart is found in an article on “* The danger of 
prophylactic treatment of congenital hip dislocation ” by Hilgenreiner (1947). The article is 
recommended to clinical scholars of this disorder. Hilgenreiner stressed the difficulty of 
taking satisfactory radiographs in children a few weeks or months old. Of much more 
importance is the fact that he classified dysplasia into a simple non-luxating type and a luxating 
type. It was his confirmed opinion that abduction treatment of the simple type led to 
osteochondritis. Until the diagnosis of luxating dysplasia in an infant was clearly made 
clinically and by the radiographs, he recommended only regular examination of the child 
without any form of treatment. Because of the widespread interest in his paper of 1925, he 
felt himself responsible to point out the dangers of too early treatment in the young infant. 
Indeed, Hilgenreiner rebuked a Dr Schede, who recommended abduction treatment if luxation 
seemed possible on the basis of Hilgenreiner’s lines. The histories quoted by Hilgenreiner 
definitely supported his rebuke. 

THE PAST TWENTY YEARS 

During the past twenty years the attention of many has been focused on the earliest 
signs of congenital dislocation of the hip. While there is complete agreement that the term 
congenital dislocation is misapplied to the more common type of “ dislocation” there is 
debate about the nature of the condition which predisposes to the dislocation. If it is assumed 
that dysplasia can lead to dislocation the diagnosis of dysplasia becomes all important and 
the acetabular index is a critical measurement. On the other hand, if it is assumed that the 
dysplasia follows dislocation, then it is the estimation of the relationship between the femoral 
head and the acetabulum which claims particular attention. On balance, it seems that most 
support is given to the first assumption. Accordingly the acetabular index is a critical 
measurement. However, it is only in the last ten years that the index has been widely accepted. 
Even so there is not yet complete agreement on its definition and its application. 

Twenty years ago Fairbank (1939) wrote on the early diagnosis of congenital dislocation 
of the hip. That he recognised *‘ shelving of the upper portion of the acetabulum ”’ as an 
early radiographic sign of dislocation is true, but it is quite obvious that he considered this 
sign as one of a group of signs; he did not mention angle or index. 

After Burman and Clark (1940) had measured a series of thirty-eight roof angles and 
had considered Rohlederer’s paper of 1938 (Burman and Clark 1940) they decided that the 
radiographic appearance of the acetabulum depended upon the position of the pelvis, and 
that the radiograph could not be used to decide the condition of the acetabular roof. They 
recommended the co-ordination of clinical signs and radiographic findings, with little emphasis 
on the acetabular index. The text-book opinion of that time was expressed by McCune (1940) 
who said that “* further work is needed in order to evaluate accurately the acetabular index.” 
He had in mind infants with an acetabular angle greater than 30 degrees who had not developed 
dislocation. 

In keeping with the trend away from the acetabular index, Thompson (1944) considered 
the method of measuring and wrote as follows: ‘* This is a rather complicated type of 
measurement when the examining eye can easily pick up the fact that in the normal the roof 
is sufficient and that in the dysplasic acetabulum the roof is so shallow and oblique that the 
head could slip out.” 

In contrast to Thompson’s dismissal of angles and measurements Bost, Schottstaedt and 
Larsen (1948) “* selected arbitrarily 27-5 degrees ”’ as a fair estimate of the upper limit of the 
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normal acetabular index in infancy.” Nevertheless, they reported that three hips dislocated in 
spite of an acetabular index of less than 27-5 degrees. Because of the ease with which the 
acetabular index could be changed by tilting the pelvis, they appealed for uniformity in the 
technique of radiography. However, if there was doubt about the diagnostic value of the 
index, there was no doubt that “‘ the measurements of the roof appeared to be a reliable 
index of the growth of the acetabulum.” 

While Bost’s paper was circulating, Heublein, Bernstein and Hubenet (1948) published a 
careful study of the acetabular index in 300 normal hips and reached this conclusion: 
** Depending upon the age of the patient, the acetabular index is relatively constant and is of 
aid in evaluating the normal acetabulum in infants and children.” It must be emphasised 
that not only were they in harmony with Kleinberg and Lieberman but they echoed the same 
note of caution. 

It is apparent that the caution and the need for careful technique expressed by Kleinberg 
and Lieberman lingered on. Still, there was one final word concerning the acetabular angle, 
and it seems appropriate that it should come from Hilgenreiner (1947). He said that the 
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Fic. 1 
The acetabular index in a girl of five months. d=2 centimetres; h=0-5 centimetre; 
angle a=40 degrees; d,=1-2 centimetres; h,=1 centimetre; angle a,=20 degrees. (From 


Hilgenreiner 1925.) 


acetabular angle changed considerably on slight rotation of the body. Also he observed that 
the femoral epiphysial centre would be projected outside Ombredanne’s line if the child being 
radiographed was not lying in a good position. From his experience he reckoned that the 
‘**h”’ distance, described by him in 1925 (Fig. 1), varied least of all with the position of the 
child. Therefore, he felt that the “* h’”’ distance had an increased significance. This feeling 
has never gained the support he probably wished for. Indeed, of the three measurements 
outlined by him, the acetabular angle is the one that has attracted most attention. Yet it is 
the one measurement he seemed to regard with most scepticism. Five years later Zsebék, 
Molnar and Nagy (1952) were to confirm Hilgenreiner’s opinion that the “h”’ distance 
seemed especially significant. However, having examined 700 infants, they were unwilling 
to abandon the acetabular angle and placed it second in their list of measurements. But, in 
the end, they strongly recommended yet another measurement, which we need not now discuss. 

Consideration of the first radiograph used in the discussion by Vogt (1937) justifies 
Hilgenreiner’s scepticism about the value of the acetabular angle. The radiograph was taken 
when the baby was one week old, and its interpretation offers a challenge in retrospect. At the 
age of twenty-one months radiographic signs of bilateral dislocation were unmistakable. 


VoL. 41 B, No. 4, NOVEMBER 1959 









706 R. D. LAURENSON 


Studying the earlier radiograph one agrees with Vogt that the acetabula are normal while the 
eye fixes on the shift of each femoral shaft. 

Furthermore, in more recent times, Andrén and Rosen (1958) asserted that hypoplasia 

is a result rather than a cause of congenital dislocation of the hip. But that is another story. 
Nevertheless, their observation strengthens respect for Hilgenreiner’s scepticism concerning 
the value of the acetabular angle. It also supports his point of view that the clinician, seeking 
the earlier signs of dislocation, should look first and foremost for signs of separation of the 
head of the femur from the acetabulum. Thus doubt is cast upon the observation made by 
Putti (1929) that the acetabular angle is a most important sign, and upon the work of Kleinberg 
and Lieberman. 
The past decade has seen many changes. One of the most heartening in medicine is the 
unswerving drive towards early treatment. Indeed, sometimes it is difficult to distinguish 
between very early treatment and prophylactic treatment. The reasons for the latter in certain 
diseases stand out clearly in the history of medicine. The need for early treatment in any 
disease is determined by minimal signs spotted by the shrewd observer. Accordingly, in 
congenital dislocation of the hip, the time has now come when it may be said that the diagnosis 
hinges on a degree. 

The next paper to discuss is one by Tandeta (1949). He gave a short but clear description 
of the physical signs of congenital dysplasia of the hip. Then he stated that * x-ray examination 
of the pelvis is mandatory at the slightest suspicion of a congenital hip.”” Basing his observations 
on the work of Kleinberg and Lieberman, he wrote that in congenital dysplasia the acetabular 
index was 30 degrees or more. In stating that “* Kleinberg and Lieberman x-rayed a large 
number of pelves of infants ’’ he was not strictly accurate; indeed, Caffey et al. (1956) called 
the number insignificant. In fact they radiographed twenty-three normal infants varying in 
age from one to seven days, twenty normal children eleven to twenty-four months of age, and 
thirty-five children with dislocated hips from twelve to thirty-six months of age. Although 
Tandeta did mention the index, it is reasonable to assume that he was more concerned with a 
group of early radiological signs, and not just with this single measurement. Finally, he 
recognised that for accurate, dependable measurements, uniformity of radiographic technique 
was of utmost importance. 

The value of the acetabular index was stressed by Koven and Koven in 1949, who wrote: 
** It is essential that the roentgenologist note the acetabular index . . ."” However, it is noteworthy 
how truly they interpreted Kleinberg and Lieberman’s findings. ** A measurement of thirty 
degrees or over is regarded as potential (italics mine) dysplasia.”” They also stressed the need 
for the recognition in radiographs of minor deviations from the normal. 

In 1951 Martin took note of the acetabular index in his investigation of geometric- 
anatomical factors to establish criteria in the early diagnosis of hip disease. In a legend to an 
illustration he stated that “* an angle over 30 degrees is definitely pathological.” 

Pray (1952) reported on thirty-seven infants with congenital dislocation or dysplasia and 
discussed the radiological diagnosis. In his opinion in dysplasia the acetabular angle is greater 
than 30 degrees. But he pointed to the need for careful technique and, in his conclusion, he 
stated that radiographic changes might be equivocal or lacking. 

If there is anyone in doubt about the critical balance between success and disaster both 
in diagnosis and in treatment he should read the histories reported by Hawkins (1952) and 
Brewer (1952). Here only their comments on the acetabular index are to the point. After a 
study of seventy-seven normal hips Hawkins concluded that an acetabular index of 30 degrees 
did not rule out dysplasia. He stated that the index should not be considered as final proof 
of the presence of dysplasia. Brewer insisted on adequate treatment even if the evidence for 
the diagnosis was minimal. He did not consider the index to be an absolute factor. 

Despite the opinion of these two men, there becomes apparent a tendency to use the 

acetabular index as a hallmark in the diagnosis of dysplasia. ** An angle of 24 to 30 degrees 
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in the first year of life indicated an abnormal, insecure acetabulum and this confirmatory 
sign of hip instability should be looked for.’”” That was Colonna’s opinion expressed in 1953. 
On the other hand, Ponseti (1953) emphasised the importance of positive clinical signs of hip 
dysplasia and said that not much time should be wasted on measuring angles and distances 
on the radiographs. 

There is evidence of the same conflict of opinion in 1955. Ingram and Farrar (1955) 
clearly defined a preluxation as “ the mildest or first stage in the development of congenital 
dislocation of the hip,” and declared that an abnormally great acetabular index was the 
significant finding. They estimated that an acetabular index of 27 degrees was the upper limit 
of normal at birth. Influenced by Hawkins (1952), they believed that 22 degrees was the normal 
index at one year of age. Their reduction of the angle at birth to 27 degrees is noteworthy. 
Against this, Chuinard (1955), reviewing treatment by skeletal traction and derotation 
osteotomy, found no correlation between the acetabular index and good and poor results. He 
stated categorically that dislocation is not necessarily related to a high acetabular index. 

Interest was aroused by Plummer’s article in 1953. He reported five infants with 
congenital dislocation of the hip among 227 Japanese examined at nine, eighteen and twenty-five 
months of age. Previously such a deformity had been regarded as uncommon in that race. 
Fifteen infants were found to have deficient acetabular calcification which ** healed completely.” 
Of twelve children with such a deficiency and, in addition, some displacement of the femoral 
head, five had “ persistent and aggravated dislocation of the hip.” Accordingly, Plummer 
made the following comment: “. . . A deficiently calcified acetabulum alone, without 
displacement of the femoral head, should be interpreted with caution unless instability of the 
joint can be demonstrated by physical methods.” 

By 1956 it seemed that the creed on the early diagnosis of congenital dislocation of the 
hip was at long last established (Hart 1950, Kite and King 1952, Weissman 1954, Hindenach 
1955, Harris 1955, Craig 1956, Walther 1956, Mitchell 1956, McFarland 1956, Simon 1956). 
Although none of these authors commented on the acetabular index all were witness to the 
following belief. The careful interpretation of slight clinical and radiological signs could 
establish a diagnosis of congenital dislocation by the age of six months, if not before. 

Then, in May 1956, Caffey, Ames, Silvermari, Ryder and Hough spoke out. Having 
examined 627 unselected infants, they concluded that the current practices in diagnosis of a 
congenital predislocation phase from radiologically enlarged acetabular angles or clinical signs, 
and the institution of * prophylactic’ treatment for congenital dislocation based on these 
erroneous signs, should be discouraged. The clinical signs to which they referred were 
limitation of abduction and abnormal skin folds. However, before anyone supports Caffey 
and his colleagues, he should consider carefully the following observation. Their conclusions 
are dangerous because they are negative. They discouraged the early diagnosis of a condition 
which has a serious aftermath, and they did not offer one positive finding to aid a definite 
diagnosis. The signs they condemned guard a child from a relentless succession of events if 
dislocation is likely to occur. Others have missed the diagnosis yet they have not rushed to 
condemn the signs. They have appealed more strongly for a sharpening of the clinical critique, 
and Ortolani (1957), for instance, has offered his sign. Andrén and Rosen (1958) introduced 
with confidence a radiological method for diagnosing with certainty dislocation of the hip in 
the newborn. The same method of radiographing the hips with the legs in abduction had 
been mentioned and considered of some value by Kite and King (1952), but they did not 
give such an exact description of the technique as did Andrén and Rosen. 

Six months after Caffey et al. (/oc. cit.) belaboured the acetabular index, Coleman (1956) 
reported on the examination of 3,500 infants and noted evidence of dysplasia in twenty-seven 
infants (forty-three hips). Concerning the acetabular index, he concluded that 30 degrees, 
rather than being the upper limit of normal, is about the average for newborn infants. In his 
criteria for diagnosing dysplasia he set the acetabular index at 40 degrees. After his extensive 
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investigation he recognised the great difficulty in making a definite diagnosis of dysplasia in 
the newborn, and published one of the most valuable clinical analyses of this topic. Discussing 
his own criteria for diagnosis, he wrote: “If, with these criteria, ten hips were treated 
unnecessarily I would feel that treatment was justified if, in retrospect, it could be determined 
that only one hip actually warranted it. A ‘ wait and see’ policy is not justified.”” Coleman 
has obviously exaggerated and, in doing so, he has revealed the innermost fervour of yet 
another evangelist in this particular field. No doubt those who have witnessed the tragic 
aftermath of neglected dysplasia will support his sentiment. But surely the concern of 
Hilgenreiner (1947) should always be kept in mind and the blade of enthusiasm tempered to a 
keen edge. 

Colonna (1958), having read the paper by Caffey ef al. (1956), still considered the 
acetabular index “ important to note.’ He was now more precise in the index with reference 
to age. ** Within the first three months after birth one should be very suspicious of a dysplasia 
if it measures more than 35 degrees, and in the next three months . . . it should not be more 
than 25 degrees. It is always wise to follow up infants six to twelve months old who show an 
acetabular index of more than 25 degrees.” 

Hass (1958) did not comment on the paper by Caffey et al. (1956). This is a matter of 
regret because he expressed an opinion directly opposite to theirs. His experience of congenital 
dislocation of the hip is one of the most extensive; so when he says that an acetabular index 
of 30 degrees or more is definitely pathological and indicates the presence of a congenital 
dysplasia he speaks as one who all too often has seen the sad result of neglected dysplasia. 
But this opinion of Hass is much more definite than the one he expressed in his monograph 
(1951), the most comprehensive study of congenital dislocation of the hip in recent years. 
In that monograph Hass did not emphasise the significance of the acetabular index in his 
careful interpretation of early radiological signs of dysplasia. Indeed, his brief summary of 
the work of Kleinberg and Lieberman was an accurate interpretation of their findings with 
the same moderation. Furthermore, at that time, Hass did not agree that every child should 
be radiographed at birth except in areas where the incidence of congenital dislocation of the 
hip was high. His latest opinion on the need to radiograph every child at birth has already 
been mentioned. Obviously he altered his opinions in the intervening seven years. 

It is fortunate that we can round off this review with a reference to the work of Sir Harry 
Platt. Of all the mén who have been concerned with congenital hip dislocation, he is outstanding 
for his broad, well balanced point of view. In a recent paper Platt (1958) did not advocate 
the use of the acetabular index, although he drew attention to the “sloping socket roof” as 
one of the radiological signs. One feels that he, like Fairbank (1939), would make the diagnosis 
from a group of findings rather than from one single item. Platt makes one very conscious 
that congenital hip dislocation is still a diagnostic problem to be solved not merely by a 
measurement of degrees but by the vigilance of the many workers concerned with infants, 
and by the clinical acumen of the expert. 


CONCLUSION 

What is the present position? There is no doubt that the meaning of Kleinberg and 
Lieberman has been misconceived. With the passing of years their cautious conclusion 
concerning the acetabular index has been transformed into a firm conviction. Even so, it is 
apparent from the literature that the use of the acetabular index is a matter of controversy, 
and that, to a lesser degree, the normal values of the index are a matter of debate. 

It is concluded that the measurement is not an absolute index of a predisposition to 
congenital dislocation of the hip and cannot be divorced from other radiological signs. 
Nevertheless, so long as there is a feeling of uncertainty about the most reliable early signs 
of congenital dislocation of the hip; it would be folly to ignore a high acetabular index, 
especially in an infant over six months of age. 
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It seems that to radiograph every infant at birth is not justified. The radiological signs at 
birth are not only unreliable because of problems of technique, but also equivocal because 
of the small size of the structures and the fact that they consist largely of cartilage. Until the 
radiographic technique is standardised it would be advisable to continue to regard 30 degrees 
as the upper limit of normal for the acetabular index in the newborn. 

To make recommendations concerning treatment is beyond the scope of this paper. 
Nevertheless it is worth stating that the presence of a high index alone is not necessarily 
regarded as an indication for immediate treatment. But an infant found to have a high 
acetabular index should be kept under close observation and should be thoroughly examined 
at regular intervals before the beginning of full weight bearing. 
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THE BONE CHANGES IN SICKLE CELL ANAEMIA 
AND ITS GENETIC VARIANTS* 


J. S. R. GoLpina, J. E. MAcIver and L. N. WENT, 
Mona, St ANDREW, JAMAICA, BRITISH WEST INDIES 


From the Departments of Orthopaedics, Haematology and Chemical Pathology, 
University College Hospital of the West Indies 


The presence of an abnormal haemoglobin (S) in sickle cell anaemia was demonstrated 

in 1949 by Pauling, Itano, Singer and Wells by means of electrophoresis. Neel (1947, 1949, 
1951) showed that haemoglobin S is inherited as a Mendelian dominant, and he postulated 
heterozygous and homozygous states to explain the symptomless sickle cell trait and the 
true sickle cell anaemia. An individual receiving the haemoglobin S gene from one parent 
only (the heterozygous state A/S) would have the sickle cell trait, whereas if the gene should be 
received from both parents (the homozygous state S/S) he would have sickle cell anaemia 
(Fig. 1). 
Sickle cell anaemia and its variants—In sickle cell anaemia the greater part of the haemoglobin 
is of the S type but there is a small fraction of foetal or F haemoglobin which is resistant to 
denaturation with alkali. Under reduced oxygen tension, the S haemoglobin comes out of 
solution and the resulting “ crystallisation” produces the bizarre, sickle-shaped red cells. 
In the arterial blood, only about 5 per cent of the erythrocytes are sickle-shaped, whereas 
after prolonged exposure to low oxygen tension, 90 to 100 per cent become so. These cells 
may block capillaries, venules or even arterioles. If an area of skin affected by this process 
is examined, a tangled mass of these cells will be found held together in a loose fibrin mesh. 
In poorly vascularised areas, such as the lower leg, this may cause chronic ulceration (Murphy 
and Shapiro 1945). 

In the sickle cell trait, less than half the haemoglobin is of the S type, the remainder 
being normal or type A. The sickle cell trait is usually a benign condition, but in certain 
circumstances (such as flight in an unpressurised aircraft) symptoms may occur. Smith and 
Conley (1955) described fourteen cases of splenic infarction in patients of this kind. 

In 1951 Itano described a second haemoglobin variant (C), which can interact with 
haemoglobin S to produce sickle cell haemoglobin C disease (S/C). This condition is clinically 
milder than sickle cell anaemia and is less commonly associated with crises, but there is a 
peculiar tendency to avascular necrosis of epiphyses. Smith and Conley (1954) went so far 
as to suggest that avascular necrosis of bone occurred only in the variants of sickle cell disease 
and never in homozygous sickle cell anaemia; but Tanaka, Clifford and Axelrod (1956) and 
Carrington, Ferguson and Scott (1958) showed that similar changes may be found in true 
sickle cell anaemia and described eight cases proved by electrophoresis. We have been able 
to confirm and extend their findings. 

The S gene is found in 10-9 per cent of Jamaicans (Went 1957). Haemoglobin C is the 
next commonest variant and is found in 3-1 per cent of Jamaicans. 

The thalassaemia gene is also found in Jamaica. In addition to five cases of thalassaemia 
major, we have seen eleven cases of sickle cell thalassaemia disease. This condition needs 
special consideration, because with the normal haematological techniques and with paper 
electrophoresis it may be impossible to distinguish it from true sickle cell anaemia. Two of 
the cases of sickle cell thalassaemia disease which we have encountered were in Afro-Chinese 


* Paper presented at the joint meeting of the Orthopaedic Associations of the English-speaking World in 
Washington, May 1958. 
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and have been reported elsewhere (Maclver, Went and Cruickshank 1958); we have seen 
another similar case since. The remainder were patients of predominantly African descent 
(Went and Maclver 1958). 


The laboratory methods which were used were described by Went and Maclver in 1956. 
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Fic. 1 


Electrophoretic patterns of normal adult haemoglobin (AA), and of the sickle cell 
trait (AS), sickle cell anaemia (SS), sickle cell haemoglobin C disease (SC), the haemoglobin 
C trait (AC). 


CLINICAL MATERIAL 


In this paper we describe the bone changes that we have found in sickle cell anaemia 
(S/S), sickle cell haemoglobin C disease (S/C) and sickle cell thalassaemia disease (S/Thal.) 
(Tables I to IV). 
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TABLE I 


DISTRIBUTION OF SERIES 















































Type of Number Age range Average age 

disease of cases (years) (years) 

S/S . 51 1-48 17 

... 19 6-47 24 

S/Thal. 2 22-28 25 
TABLE II 


ANALYSIS OF BONE CHANGES 

















Bone changes 

Type of | Number 
disease of cases 

.  Avascular Impaired ae 

Hyperplasia enceenle growth Infection 
s/s . 51 36 5 47 7 
we 19 — 13 — — 
S/Thal. 2 a 1 _ 1 
TABLE III 


INCIDENCE OF HYPERPLASTIC BONE CHANGES 





Bones affected 
Type of Number 
disease of cases 
Skull Longbones Vertebrae Flat bones 














s/s .. 51 42 percent 58 percent 64 percent 46 percent 

a. . 19 — — — _ 

S/That!. 2 — — — 
TABLE IV 


AVASCULAR NECROSIS OF FEMORAL HEAD 








Number of ca 
Type of _ Number patients with Number — Average 
disease of cases avascularnecrosis ¢, P 4 al 
of femoral head !ecte (years) 
s/S_. 51 5 6 +5 
s/c . 19 13 17 0 
S/Thal. 2 1 , » 
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Since 1956 over 110 patients with sickle cell anaemia have been studied. Only fifty-one 

of these have been included in this series because the others were not seen in the orthopaedic 
clinic. Most of the patients under four years of age showed no radiographic skeletal changes 
other than some widening of the trabecular pattern, particularly in the hands and feet and 
skull, except after a crisis affecting the region. 
Clinical features—The symptoms of the disease are varied. Pain in and about the joints is a 
prominent feature of about 80 per cent of cases of sickle cell anaemia. The patient presents 
himself in a state of crisis with pyrexia, malaise and pain in any part of the body where blocking 
of the vessels can occur. Priapism and splenic infarction are not uncommon. All the subjects 
of sickle cell anaemia with bone changes had suffered from crises. By contrast, crises and 
hyperplastic bone changes are less common and less severe in the sickle cell variants. 


BONE CHANGES 


The bone changes are conveniently divided into four groups (Table II). 

Bone changes due to marrow hyperplasia (Table II1)—In sickle cell anaemia the erythroid 
hyperplasia affects the bone trabeculae and causes absorption, osteoporosis, softening and 
change in shape (Carroll and Evans 1949). This is well illustrated in the vertebrae, which are 
affected in about 70 per cent of cases. The bodies of the vertebrae, particularly in the lower 
lumbar region, become reduced in height and the discs bulge into the bodies, causing them to 
become cupped (Henkin 1949). The normal height-width ratio of a lumbar vertebra is | to 1-8 
(Diggs, Pulliam and King 1937); in this series it was found to be | to 2:8. We have not seen 
these changes in the sickle cell variants. 


"= 





Fic. 2 Fic. 3 
Figure 2—Radiograph of part of the skull of boy aged fourteen years with sickle cell anaemia, showing 
widening of trabecular pattern. Figure 3—Part of the skull of boy aged sixteen years with sickle cell anaemia 
showing “ hair-on-end ”’ appearance. 


The most obvious radiographic changes may occur in the skull. A loss of trabecular 
definition, giving a “ ground glass ’’ appearance, is seen, and the outer table appears thin and 
partly absorbed (Cole 1955). The classical “* hair on end ” appearance is not in fact common 
in sickle cell anaemia and is more typically seen in thalassaemia major (Figs. 2 and 3). In 
later life the skull changes take the form of lamellated new bone, and tend to be in the parietal 
region and symmetrical (Hamburg 1950). Infarction is not severe or common in the skull but 
it does occur and may cause localised patches of osteoporosis which later may become 
sclerosed. 

In the long bones the cortex becomes thinned on its inner surface as the medulla 
hypertrophies. The diaphysial trabeculae widen, and as osteoporosis proceeds the metaphyses 
appear relatively more dense. The bones do not actually become widened by this process as 
they do in thalassaemia major. 
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The metacarpals and metatarsals show the same type of thinning of the inner aspect of 
their cortices and a widened trabecular pattern. - 

The flat bones, pelvis, and particularly the ribs, show these changes very well. The ribs 
show widening of the trabecular pattern, osteoporosis, cortical thinning and sometimes a 
patchy sclerosis or erosion if infarction has supervened. This is a valuable finding because 
these changes may be visible on the chest radiograph, and, together with an enlarged heart 
and pulmonary vascular congestion, they are sufficient to suggest a diagnosis of sickle cell 
anaemia. The gross hyperplastic changes, dactylitis, and skull bossing described in Africans 
are not common in the West Indies and may be attributed to malaria. 





Fic. 4 


Figure 4—Hip of boy aged ten years with sickle cell 

haemoglobin C disease. Figure 5—Hip of girl aged 

nineteen years with sickle cell haemoglobin C 

disease, showing avascular necrosis of part of the 
upper femoral epiphysis. 





Fic. 5 


Bone changes due to thrombosis and infarction—The hyperplastic changes described above are 
mainly of diagnostic interest, because they do not cause symptoms. On the other hand, the 
changes that arise from thrombosis and infarction may cause severe and crippling disability. 
Occasionally massive infarction may cause complete collapse of a vertebral body (Legant and 
Ball 1948). Gradually the body will regain a blood supply and re-form if weight bearing is 
avoided. One case of partial collapse of a vertebra has been seen in this series. 

The femoral head is most often affected by these processes, particularly in the variants 
of sickle cell anaemia (Table IV). These cases all resemble Perthes’ disease* in their clinical 
features and response to rest. Nevertheless it is apparent that there are significant differences. 
In Perthes’ disease, not only are the patients younger, but there are usually well marked 
changes in the metaphyses (Mindell and Sherman 1951, Goff 1954): only in one of the cases in 
this series was such a change present. The radiographic appearances of the hip in sickle cell 
haemoglobin C disease are diagnostic of the condition (Figs. 4 and 5). Avascular necrosis 
of the epiphysis is typically seen. This occurs just before the epiphysis has fused. The outer 
third of the head may be spared. The adult type of avascular necrosis may be seen (Moseley 
and Manley 1953). 

Besides presenting the changes of avascular necrosis, in two cases a hip has been seen 
to be dislocated. Seemingly this was secondary to an infection of the opposite hip, which 
caused a sympathetic effusion and stretching of the capsule to allow dislocation. 


* It has been stated that Perthes’ disease probably does not occur in the negro (Smith and Conley 1956). Out 
of eleven cases of Perthes’ disease seen here since 1954, six were in negro patients who were proved to have 
neither SS, AS or SC genotypes. Nevertheless the figures that we have available from our clinics suggest that, 
whereas there is no significant difference in the incidence of Perthes’ disease between European, Indian and 
Chinese, the condition is about ten times less common in the negro. 
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Avascular necrosis is found in other regions—especially in the head of the humerus, 
where an area of sclerosis without symptoms or bony collapse may be seen. This was found 
in six of our cases of sickle cell haemoglobin C (S/C) disease and in one out of ten cases of 
sickle cell anaemia (S/S) in which this change was particularly looked for. 

Often the femoral shafts and other long bones showed a medulla mainly filled by bone 
and a sclerosed thick cortex. The sclerosis may be patchy and irregular, resembling that of 
Paget’s disease or a chronic inflammatory process. 

Although avascular necrosis of a complete bone has not been seen in this series, it has 
been described in the wrist and in the lumbar spine. In one of our cases the whole of the 
calcaneum collapsed and became infected. This process may well have started with infection 
in a small infarct which later spread to the rest of the bone. 

Death of a whole segment of shaft occurred in a child of fifteen months with sickle 

cell anaemia (S/S) who was admitted to hospital with a history of pain and swelling in the 
lower part of the buttocks which had been present for the previous three weeks. A radiograph 
showed that the uppermost third of each femoral shaft was expanded and that, within a 
shell of subperiosteal new bone, the shaft was infarcted and crumbling. The structure of the 
bone returned almost to normal in three months. 
Growth effects—A chronic anaemia itself will cause retardation of growth. In sickle cell 
anaemia, in which the average content of haemoglobin is 7-5 grammes per cent, many of the 
changes already described will add to this retardation. The vertebral cupping and diminution 
of height lead to kypholordosis. If the head of the femur is affected the growth of the bone 
will be impaired (Macht and Roman 1948). We have seen one patient, aged twenty-three, 
with a bone age and size of thirteen years. 

That one isolated bone can be retarded in growth is well illustrated in a girl of fourteen 
with sickle cell anaemia (S/S). The radiographs showed that the whole of the right side of 
the pelvis was deformed and much smaller than the left. The process affected particularly 
the ischium and pubis. The head of the femur had almost disappeared, probably because of 
avascular necrosis. The ribs, pelvis and skull showed hyperplastic changes. An intra-articular 
arthrodesis of the hip was performed, and at operation the distorted, yellowish head of the 
femur could be seen. The remains of the head were flattened and the overlying cartilage was 
fibrillated and absent over about a third of the head. The pieces of the head removed at 
operation were examined. The cartilage was degenerated and partly absent. In the underlying 
bone there were multiple small sequestra lying in fibrous tissue. In some areas there was 
evidence of new bone formation. 

In this series there was no significant retardation of growth in the sickle cell variants, 

whereas forty-eight out of fifty-one patients with sickle cell anaemia (S/S) were below average 
size. 
The crisis and secondary osteomyelitis—In a crisis there are fever and a moderate leucocytosis, 
and if a bone is affected the part becomes hot and swollen. This quite often occurs in the 
metacarpals, metatarsals and phalanges of small children; radiographs usually show 
osteoporosis and widened trabeculae, and the structure in general has a ground glass 
appearance. If an infarct occurs, a layer of subperiosteal new bone is laid down which 
makes it look rectangular (Carroll and Evans 1949). Within the bone the cortex loses its 
structure temporarily, and small areas of transradiancy may be seen. When the process is 
complete the affected bone may be seen to have lost the normal waist and its sides remain 
parallel (Fig. 6). 

If a joint is affected it becomes acutely tender and a large effusion develops: the fluid is 
deep yellow and glairy, and it contains a few red cells, some of which are sickle-shaped. 

It is not uncommon for infection to supervene, causing osteomyelitis. This complication 
has been seen in seven cases of sickle-cell anaemia and one of sickle cell thalassaemia. In four 
of these cases the infection was no longer active, but there was a healed sinus over a rather 
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THE BONE CHANGES IN SICKLE CELL ANAEMIA AND ITS GENETIC VARIANTS 


unusual site such as the shaft of the radius, the upper end 
of humerus, the calcaneum or the upper end of the femur. 
The infection seemed to have been of low grade, because the 
patients did not give a history of severe illness. 

Two cases of salmonella osteomyelitis have been 
reported elsewhere (Golding 1956). Over thirty other such 
cases are described in the literature (Burch 1949; Wigh and 
Thompson 1950; Hodges, Holt, Jacox and Collins 1951; 
Traisman and Champlin 1951; Ehrenpreis and Schwinger 
1952; Smith 1953; Ellenbogen, Raim and Grossman 1955; 
Roberts and Hilburg 1958). Salmonella osteomyelitis is 
characterised by its chronic course with little local reaction 
or constitutional upset. The bone affected shows patchy 
osteoporosis and erosion, with only slight periosteal 
reaction. We have seen one case of salmonella osteomyelitis 
with sickle cell haemoglobin D disease. 





Fic. 6 
SUMMARY Foot of boy aged five years with 
: ; ’ appearances typically seen after 
1. The bone changes are described in fifty-one cases of sickle crisis with periosteal reaction 


cell anaemia, nineteen cases of sickle cell haemoglobin C about infarcted metatarsal shafts. 


disease and two cases of sickle cell thalassaemia. 

2. Avascular necrosis of the head of the femur has been found in all three types of sickle 
cell disease. These responded to treatment. 

3. The changes found in six cases of Perthes’ disease in the negro are compared with the 
changes in avascular necrosis of the head of the femur in sickle cell disease. 

4. Hyperplastic bone changes are seen only in true sickle cell anaemia and not in the variants. 
5. Secondary osteomyelitis appears to be fairly common in sickle cell anaemia. Organisms of 
the salmonella group have often been found in these cases. 
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INFANTILE STRUCTURAL SCOLIOSIS 


J. I. P. JAMES, EDINBURGH, SCOTLAND, 


G. C. LLoyp-Roserts and M. F. PILCHER, LONDON, ENGLAND 


From the Institute of Orthopaedics and the Royal National Orthopaedic Hospital, London and Stanmore, 
and the Hospital for Sick Children, Great Ormond Street, London 


We are reporting the outcome of structural scoliosis of unknown etiology found in 212 
infants before the age of three years. One hundred and fifty-seven infants were from the 
scoliosis clinic at the Royal National Orthopaedic Hospital and fifty-five were from the 
Hospital for Sick Children, Great Ormond Street. 

In 1936 Harrenstein found a variable, but generally good, prognosis in the forty-six 
patients with infantile scoliosis that he described; he did not know the etiology but did not 
classify the scoliosis as idiopathic. In 1951 James described thirty-three patients with infantile 
idiopathic scoliosis. The term “* idiopathic ” was then used deliberately as there was no reason 
to believe the condition to be different from idiopathic scoliosis arising later in childhood. 
The prognosis was invariably poor. 

Since 1951 it has become apparent that there are two types of infantile structural scoliosis, 
progressive and resolving. The former develops rapidly and relentlessly, causing the severest 
kind of orthopaedic cripple with dreadful deformity, marked dwarfing and shortening of life. 
Scott and Morgan (1955) reviewed the prognosis of this progressive type of curve in twenty- 
eight patients. The resolving type is at first essentially the same, but disappears spontaneously 
in the first few years of life. Nine such cases were reported at the combined meeting of the 
Orthopaedic Associations of the English-speaking World by James in 1952. 

To confirm the diagnosis of infantile idiopathic scoliosis it is essential to exclude congenital 
anomalies, either at operation or by seeing an early radiograph before distortion and deformity 
make the distinction impossible. We have excluded from this series those patients without 
such confirmation. 


TABLE I 


INFANTILE STRUCTURAL SCOLIOSIS IN 212 PATIENTS 











Patients 

Resolving structural type . 77 
Progressive idiopathic type 

Thoracic curves . : 111 

Double primary curves . 13 

Thoraco-lumbar curves . 8 

Lumbar curves. . , 3 

Total . ‘ ‘ ' 135 











In all our patients there has been a structural curve with fixed posterior rotation persisting 
on attempting forward flexion, and in many of the Great Ormond Street patients the 
radiographs were taken in suspension; by these methods we have, we believe, excluded those 
postural curves that can be found in any baby (Table 1). 
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Fic. 2 
Infantile idiopathic progressive scoliosis. A boy with the usual left thoracic curve. The radiograph with a curve 
of 27 degrees, taken ten years earlier, shows no congenital anomaly and, as can be appreciated, without this the 
distortion in the present radiograph, with 119 degrees of curvature, would make the exclusion of a congenital 
scoliosis impossible. 
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Fic. 4 
Infantile idiopathic progressive scoliosis. A boy of twelve with a right-sided but otherwise characteristic thoracic 
scoliosis. The radiograph showing 22 degrees of curvature was taken at eighteen months, and shows no 
congenital bony anomaly. The radiograph taken ten years later is like those in most of these children 
at this age if not treated in a Milwaukee jacket, and shows 118 degrees of curvature. 
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Fic. 6 


Infantile idiopathic progressive scoliosis. This curve is less common in girls than boys. The initial curve of 
14 degrees would be difficult to distinguish from a resolving scoliosis, but very early on the progressive character 
was apparent, and fifteen years Jater the curve was 103 degrees. 
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Fic. 8 
Infantile idiopathic progressive scoliosis. A further example of a left thoracic scoliosis. This girl is almost 
mature and was not seen until this age, but an early radiograph showed a curve of 45 degrees; fourteen years 
later it was 148 degrees. The only two proved cases first seen when mature had curves of over 150 degrees. 
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Fic. 10 
Infantile idiopathic progressive scoliosis. These figures show the vicious nature of this deformity. In spite 
of the innocence of the original radiographs and photographs the condition developed relentlessly into this 
calamitous deformity. This boy, who has reached maturity, was never treated. 
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INFANTILE PROGRESSIVE IDIOPATHIC SCOLIOSIS 


Thoracic curves—These are the commonest; and were found in 111 patients. 

The preponderance in the male, noted by James in 1951, is confirmed, there being sixty-five 
boys to forty-six girls, as is the remarkable preponderance of ninety left-sided curves (81 per 
cent) to twenty-one right-sided. This reversal of the side of curvature compared to those with 
onset in adolescence, where 80 per cent are right-sided, is totally inexplicable. 

Five curves were diagnosed at birth, seventy-three appeared in the first year of life, 
twenty-seven in the second and six in the third. Facial moulding or plagiocephaly on the 
same side was seen in nineteen patients. 

The commonest site of primary curvature, and found in twenty-two patients, was between 
the fifth and twelfth thoracic vertebrae. The remainder varied from the third and twelfth 
thoracic vertebrae above to the eighth thoracic and the first lumbar vertebrae below. The 
number of vertebrae in the primary curve varied between five and eleven, with eight the usual. 

The infant with thoracic progressive idiopathic scoliosis is usually a boy with a left 
thoracic curve. When first seen the curve is likely to exceed 20 degrees and it rapidly becomes 





PROGNOSIS OF INFANTILE THORACIC CURVES 
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The prognosis of infantile thoracic scoliosis by age groups. 


worse during the first few years of life (Figs. 1 to 8), and later dwarfing is noticeable. Eleven 
children had severe interference with growth. 

The prognosis is difficult to establish absolutely because these children are now 
treated with Milwaukee braces and spinal fusions. There are early and late records of only 
two children who have reached skeletal maturity without operation; they had curves of over 
150 degrees (Figs. 9 and 10). The remaining 109 children have either not reached maturity 
or have had major treatment; thirty had Milwaukee jackets applied, and thirty-one were 
subjected to operation because they were deteriorating so rapidly that effective treatment was 
indicated to halt the natural development of the curve. 

We have attempted to establish the prognosis from the greatest angle recorded in these 
children before treatment was started, or, in the youngest, by noting the present angle. 
We shall never again see this deformity develop unaltered—as we have done in the past few 
years—because of the lack of treatment during the war and later because of our inability to 
affect the course of the deformity. 
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Fic. 13 
The antero-posterior radiographs show the development over seven years of a typical infantile idiopathic 
progressive thoracic scoliosis. The lateral radiographs show the not uncommon development of a marked 
kyphosis, which is not seen in other varieties of idiopathic scoliosis. 
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Figure 11 shows the prognosis of infantile progressive idiopathic thoracic scoliosis. 
Forty-seven children were aged five years ar less; four of them had developed curves of more 
than 100 degrees, twenty-three between 70 and 99 degrees and only twenty children still had 
curvature of less than 70 degrees. 

In the group aged six to ten years there were thirty-seven children; fourteen had curves 
of more than 100 degrees, thirteen between 70 and 99 degrees and only ten children still had a 
curvature of less than 70 degrees. 

In the group aged eleven years to maturity there were twenty-three children—the smallest 
group—because few reached this age without surgery or bracing; twelve had curvatures of 





Fic. 14 
Infantile idiopathic progressive scoliosis, showing a typical double primary curve. There has been only slow 
progress in eight years, for there is a better prognosis when two primary curves exist. 


more than 100 degrees, nine had curves of 70 to 99 degrees and only two children had reached 
the age of eleven with curves of less than 70 degrees. In one child the curve increased only | 
degree in six years. 

Thus it is shown that the almost inevitable result of infantile progressive idiopathic 
thoracic scoliosis is the development of a curvature of more than 70 degrees, but most 
curves, if left untreated, will progress to more than 100 degrees. 

In a lateral radiograph kyphosis is often apparent; it is appreciated that this may not 
always be a true kyphosis because the extreme vertebral rotation gives an antero-posterior 
view in the lateral projection, but the patients do appear hump-backed (Figs. 12 and 13). 
Combined thoracic and lumbar curves—In thirteen patients two primary curves were found. 
Thoracic curves appearing from the age of one and a half to three years which develop slowly 
should be watched; a lumbar primary curve may appear later but both may be there initially 
(Fig. 14). The prognosis is considerably better than that of the single thoracic curve. 
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Fic. 16 
A father and son with similar curves. The age of onset in the father is uncertain, and, if it is really an 
infantile scoliosis, his curve is uniquely benign. 
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Thoraco-lumbar and lumbar curves—In ten years we have seen eight thoraco-lumbar and three 
lumbar curves. The series is small, and none is very mature but all are progressing. It would 
seem likely that even at this lower level during the years in which growth occurs there will 
develop a very serious curvature. One patient (Figs. 15 and 16) presented recently with a 
progressive lumbar curve. His father then stated that he himself had had a curve since infancy, 
the precise age at onset being unknown. This had remained slight, and may not be of the 
same type. In no other patient is there a family history of scoliosis. 


INFANTILE STRUCTURAL RESOLVING SCOLIOSIS 


In this series there were seventy-seven cases of infantile structural resolving scoliosis. Its 
true frequency is, we believe, even greater than seventy-seven out of 212, for 77 per cent of the 





Fic. 17 


Infantile structural resolving scoliosis. The radiograph on the left shows the characteristic appearance of such 
a curve. Usually within two to three years all lateral curvature has disappeared spontaneously, as has 
happened here. 


patients from Great Ormond Street had this curvature. The scoliosis clinic at the Royal 
National Orthopaedic Hospital has many of the more serious curvatures referred by other 
surgeons. Children with small curves treated by splints have been excluded. 

The main characteristic of this curve is its spontaneous disappearance without 
treatment, usually in the first few years of life. The other features are that there are more 
boys than girls, in the ratio of fifty to twenty-seven; there were sixty-five left-sided curves and 
twelve right-sided. Seventy-two of the curves were thoracic. 

Only one of seventy-seven curves was noticed at birth, but seventy-three occurred in the 
first year of life, with the highest incidence between the fourth and tenth months. It was 
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Fic. 18 


Infantile structural resolving scoliosis. This curve. although structural clinically, is radiologically more like a 
postural curve although rotation can be seen. Note the absence of compensatory curves, a fact common to 
all resolving scolioses. 





“ Fic. 19 
A characteristic structural resolving scoliosis. 
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Fic. 20 
Infantile structural resolving scoliosis. During resolution it is the lateral curvature which disappears first, leaving 
the rotation as seen in the radiograph on the left. Gradually this rotation also disappears. 





Fic. 21 
This demonstrates the difficulty of distinguishing between the two groups because the radiograph on the left 
with a curve of 17 degrees fulfils the characteristic criteria of the resolving curves. The radiograph on the right 
was taken at the age of four, and shows a rapid deterioration. 
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difficult to know the age when the curve disappeared, but twelve did so in the second year of 


life and twenty-eight out of thirty recorded had disappeared by five years of age. 

The largest angle of curvature was 37 degrees and slightly more than half had a maximum 
curve between 11 and 20 degrees. Thirty patients showed facial moulding or plagiocephaly 
of the skull and face of the same side. 

The characteristic structural resolving curve therefore appears in the first year of life but 
not at birth, the angle is usually between 10 and 30 degrees and is left thoracic in type. 
Compensatory curves were never seen (Figs. 17 to 19). 

The lateral curvature disappears first, leaving rotation without lateral curvature; this 
always disappears later but may be slow to do so (Fig. 20). 





Fic. 22 
Another example in which the initial radiograph could not be distinguished from a resolving scoliosis, but where 
continued observation showed it to be of a progressive character. 


DIFFERENTIAL DIAGNOSIS 


How are we to differentiate the earliest stages of these two curves, the one so innocent, 
the other so malignant? There is so far no absolute distinction, but one can often 
prognosticate correctly. The typical resolving curve is single and always without compensatory 
curves, whereas only seven progressive curves were initially seen with no compensation 
(Figs. 21 and 22). The presence of compensatory curves seems to be an absolute 
indication of permanency. It has been suggested that the resolving curve is usually longer 
than the progressive, but although our longest curve was resolving so was our shortest. 

In summary, long curves of less than 35 degrees and without compensation will probably 
resolve, but it must be emphasised that there is no absolute distinction and there is much to 
suggest that initially the two types are identical. 
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Fic. 23 Fic. 24 
Figure 23—The macroscopic appearance of the spine of a child who died at the age of eleven months, 
with a normal spine alongside. Figure 24—The radiographs of the two spines in Figure 23. There 
is no congenital anomaly in the affected spine. 





Fic. 25 


Radiographs of sections of the eighth thoracic vertebrae from 
the spines shown in Figure 23 showing no abnormalities of 
epiphysial or bone structure. 
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Fic. 26 
A girl with 118 degrees of curvature at the age of six and a half years was put into a Milwaukee jacket. Nearly 
four years later—just before operation—the curve measured 80 degrees. 


ETIOLOGY AND PATHOLOGY 


Until recently no pathological material had been examined and radiographs were the 
only method of excluding a congenital scoliosis. 

We have investigated the spine of a child aged eleven months who died and who was 
known to have developed scoliosis at eight weeks which had got worse. The curve was shown 
in a radiograph in suspension taken at eight weeks of age. 

Macroscopic examination showed no evidence of congenital anomaly (Fig. 23) and the 
radiograph of the resected vertebral column showed rotation only (Fig. 24). Microscopically, 
sections of the vertebral epiphyses were reported as normal by Dr H. A. Sissons. Radiographs 
of the sections are shown in Figure 25. 

If we could establish that the resolving and progressive curves were initially the same, 
discovery of the cause of resolution might lead to an understanding of the etiology of 
idiopathic scoliosis. 

TREATMENT 


It is not our purpose to discuss treatment in detail, but a brief outline is worth while. 
Operative correction and fusion are delayed until ten years of age; almost all require it. Until 
the age of ten a Milwaukee jacket has been found an excellent method of preventing 
deterioration (Fig. 26). 

In the earliest stages various methods of arresting or correcting the curve have been 
tried, including the Miirk Jansen lateral plaster bed and plaster jackets applied after 
correction. In clearly defined progressive cases there was always a deterioration. At 
present the method under trial is-Risser jacket correction followed by the application of a 
plaster jacket until the child is old enough to wear a Milwaukee jacket, at about the age of 
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three and a half years. Before this age the lack of cooperation from the child and the absence 
of a waist makes this jacket impracticable. Aithough it might be expected that in infants 
these small curves might be fully correctable, our experience so far is that in none of them 
were we able to get rid of the curve completely. Whether this method of a Risser jacket followed 
by plaster jacket is adequate to prevent deterioration is still undetermined. 

In a number of children with this type of progressive curve, who were treated by a 
Milwaukee jacket between the ages of three and a half and ten years, there has in no instance 
been any deterioration. In most there has been some correction ranging from 40 to 10 degrees. 
The Milwaukee jacket has, over the last five years, proved a very satisfactory method of 
preventing deterioration of these curves for anything up to five years and of enabling operation 
to be delayed until the child is older. 

It is not proposed to analyse the results of treatment now, but it may be said that 
there are many disappointments and that no type of scoliosis has proved more resistant to 
treatment than this group. Operation has been attempted only twice before the age of ten 
and in both cases it was unsuccessful. However, a number of patients treated at the age of 
ten have gained good results, and it is believed that the age limit for operation could safely 
be lowered. 


We would like to acknowledge the excellent photography of Mr R. J. Whitley, Principal Photographer, the 
Institute of Orthopaedics. 
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SCOLIOSIS IN TWINS 
G. MURDOCH, DUNDEE, SCOTLAND 


In pure lines comprising descendants obtained from self-fertilisation of a single homozygous 
parent, any variation is due to environmental factors. Because pure lines do not occur in man, 
twins afford the only opportunity to study the interaction of genotype and environment. 
Ideally the incidence of abnormalities occurring in a series of uniovular twins should be 
compared to that in a series of binovular twins, but this will be possible only if all such 
abnormalities in twins are reported. 

Scoliosis secondary to anatomical spinal abnormality such as a hemivertebra has been 
reported in twins by Haffner (1936). Idiopathic scoliosis in identical twins has been described 
by Weiser (1947) and more recently by Esteve (1958) and H-Ros Codorniu (1958), with a close 
similarity in all three reports. In Weiser’s pair, although the convexity was dissimilar, the 
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The twins—A[(/eft) and D (right)—standing 
(Fig. 1), and bending (Fig. 2) to show the 
similarity of the scoliosis. 


Fic. 1 


curves were of the same magnitude and situation, while in the twins of H-Ros Codorniu and 
Esteve the curves conformed in pattern, degree and convexity. 
Another example of identical twins with a similar idiopathic scoliosis is reported here. 


CASE REPORT 


As in the previous reports mentioned, the twins were girls. There was no family history 
of scoliosis or other abnormality. There were no brothers or sisters and both parents were 
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alive and well. Twin D was slightly taller and heavier than her sister A, but in all other 
respects they were identical, including the colour, type and distribution of hair, the colour of 
eyes and skin, physical development and blood groups. This polysymptomatic similarity can be 
taken as proof that the twins were uniovular. 

They presented at the age of sixteen. Each 
had a lower thoracic scoliosis, convex to the 

















































us right (Figs. 1 and 2). The curves, which 
n. extended from the fifth to the eleventh thoracic 
it. vertebra in both girls, had an angulation of 
be 46 degrees in A and 55 degrees in D (Fig. 3). 
ch There was no spina bifida, hemivertebra or 
other spinal abnormality. In both twins 
en growth was completed without deterioration 
ed of the scoliosis. 
se The scoliosis in these girls is of the 
he idiopathic thoracic type of late onset described 


by Ponseti and Friedman (1950), or the 
adolescent variety of James (1954). 


DISCUSSION 


This further example of a similar idio- 
pathic scoliosis in identical twins supports 
the suggestion that this condition depends on 
hereditary factors. The need for reporting all 
twins with scoliosis, including the occurrence 
in one or both members of a pair of binovular 
twins, is clear. The exact nature of this 
hereditary factor is not known. Kleinberg : 

(1528) arcane ine aanen venaunat patbeens Radiographs of the ilies (left) and D (right)— 
in scoliosis and more recently Trueta (1958) showing the similarity of the curves. 

has pointed out that disturbances of blood 

flow to the epiphysial plate may cause both over-activity or its transient or permanent arrest. 
Despite the work of Riddle and Roaf (1955) on the relationship of muscle imbalance to 
idiopathic scoliosis, it seems likely that Trueta’s observations have a more direct bearing on 
any hereditary factor. 
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LAMBRINUDI’S ARTHRODESIS 


I. G. MACKENZIE, LONDON, ENGLAND 
From the Royal National Orthopaedic Hospital and Institute of Orthopaedics, London and Stanmore 


In 1927 Lambrinudi described a new operation for dropfoot, and in 1933 expressed 
personal satisfaction with the results but without giving details. Fitzgerald and Seddon 
(1937) described the technique in detail, and reported twenty-four cases with four failures. 

The operation is popular and the indications have gradually been extended to include 
equino-varus, equino-valgus and even cavus deformities as well as the fixed equinus and 
passively correctable dropfoot for which it was originally intended. Patterson, Parrish and 
Hathaway (1950) reviewed the results of 305 stabilising operations on the foot, including 
fifty-five cases of Lambrinudi’s arthrodesis; their assessment of the latter was rather disturbing, 
for only 45-5 per cent were good, 40 per cent were fair, and 14-5 per cent were frankly poor. 
They found that the failures were due either to insufficient correction of the deformity, which 
was more common if the operation was done under nine years of age, or to non-union, which 
was most likely to occur at the talo-navicular joint. 

Clawson (1958) reviewed 334 patients with sciatic nerve injuries, amongst whom were 
twenty patients on whom Lambrinudi’s arthrodesis had been performed. His criteria of 
success were by no means harsh: footdrop should be corrected within 30 degrees, there should 
be no more pain than before operation, and the function should be at least as good as before 
operation. In his series he found that only 25 per cent were successful and the remaining 
75 per cent were failures. This depressing figure led us to review all the Lambrinudi 
operations done at the Royal National Orthopaedic Hospital, some by Lambrinudi himself 
and many by surgeons who worked with him. The patients already reviewed by Clawson were 
excluded from this series. 

METHOD OF INVESTIGATION 

The material upon which this paper is based was obtained by questioning and examining 
every traceable patient upon whom the Lambrinudi operation had been performed except 
those whose operations were within the previous year. The hospital records revealed the age 
at operation, the length of follow-up, the patient’s main complaint, the pre-operative deformity 
and muscle power of the foot, and the etiology of the underlying condition; they also gave 
information on the surgical approach and technique, management and complications after 
operation, and whether any additional procedure, such as tendon transplantation, was 
carried out. 

The patients were questioned about their occupation, exercise tolerance and type of 
footwear; they were asked if they had any pain, swelling or instability, and if they thought 
the operation had been an unqualified success, worth while or a failure. 

The examination provided details of the gait, the amount of shortening, the size of the 
foot, the active and passive range of ankle movements, muscle power in the leg and the presence 
of any ankle instability, swelling, callosities, deformity, or altered sensation. Radiographs 
and clinical photographs were also examined, the radiographs including an oblique view and 
lateral views in forced dorsiflexion and forced plantarflexion. 


METHOD OF GRADING RESULTS 
Many of the patients had deformities and disabilities elsewhere than in the foot. Allowance 
was made for these, and limitation-of activity and abnormality of gait from the foot alone 
were considered. Ingram and Hundley (1951), in their assessment of a roughly comparable 
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series of posterior bone blocks of the ankle, laid stress on the post-operative range of movement 
at the ankle joint measured on lateral radiographs with the foot in forced dorsiflexion and 
plantarflexion. We have preferred to follow Hallgrimsson (1943) and Patterson, Parrish and 
Hathaway (1950) and to grade the patients with the emphasis on function. 

The results were graded into four groups. 
Ideal—No pain. No instability. No limitation of activity. Normal gait in ordinary shoes. 
No deformity or callosities. Fusion of all jcints. 
Good—Minimal pain which the patient ignores. Some subjective instability. Slight limitation 
of activity. Good gait in ordinary or surgical shoes. Very slight symptomless deformity. No 
callosities. Fusion of all joints. 
Fair—Slight pain. Demonstrable instability. Activity limited to walking on flat ground. 
High-stepping gait in ordinary or surgical shoes. Moderate deformity. Callosities present. 
Failure of fusion of one joint. 
Failed—Moderate or severe pain. Severe instability. Severe limitation of activity. Apparatus 
required to control the foot. Severe deformity. Callosities present. Failure of fusion of more 
than one joint. 

RESULTS 

There are records of 182 Lambrinudi arthrodeses performed at this hospital. It has been 
possible to trace and examine the patients with 100 of these operations, a follow-up rate of 
55 per cent.* The results are shown in Table I. 


TABLE I 


RESULTS OF 100 LAMBRINUDI ARTHRODESES 





Good Fair Failed Total 





Patient’s grading 32 49 19 100 


Surgeon’s grading 37 44 | 19 100 











The only ideal result was in a girl of eleven, operated on for spasmodic pes valgus (there 
is, of course, no special advantage to be gained from using Lambrinudi’s arthrodesis for this 
condition). Sixty-one of the patients could wear ordinary shoes after the operation. 

There was close agreement between the subjective and objective results. The few 
discrepancies are instructive, and emphasise the overriding importance of function, which is 
the patient’s only yardstick of success. 

Two patients graded their results as an unqualified success in spite of deformity, 
pseudarthrosis and pain. Both were over thirty and had had severe deformities before 
operation—amputation had been advised in one—and were delighted with a partial correction 
of deformity which enabled them to do more. Three patients, whose results were objective 
failures because of painful pseudarthroses, thought that increased activity made the operation 
worth while. In contrast, seven results rated as good by the surgeon were a disappointment 
to the patients because operation had not been followed by a “* complete cure.”” Four patients 
with fair objective results thought the operation a failure because they could do no more after 
it than they could before with a toe-raising spring. 

Complaints before operation—The patients’ chief complaint and the deformities present before 
operation are shown in Table II. In this and the following tables the surgeon’s assessment 
of results is used. 

This suggests that there is a better chance of obtaining a good result when the main 
complaint is of deformity than when the complaint is of pain, instability or having to wear an 


* Great efforts were made to trace the remainder. Some had died, and others gone abroad, but most had 
disappeared because of the mass shift of the population of London during the second world war. 
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instrument, and that the results are worse when the operation is done for a passively correctable 


dropfoot than when it is done for a fixed equinus deformity. 


Etiology—Table III shows the causes of the deformities. There was no good result among the 
patients with peripheral nerve injuries and no failure among those with spastic paralysis. 









































TABLE II 
RESULT OF 100 LAMBRINUDI ARTHRODESES IN RELATION TO COMPLAINT AND DEFORMITY 
Number Result 
of a 
cases Good Fair Failed 
aL. 88 brie Pa A mes a | 
Pain. 28 10 13 5 
Instability . 6 3 2 1 
Deformity . 19 13 3 3 
Instrument 47 11 26 10 
Total ears 100 37 44 19 
Deformities before operation 
Passively correctable dropfoot 30 5 13 12 
Fixed equinus 51 26 21 4 
Associated varus, valgus and cavus 19 6 10 3 
Total 100 37 44 rae i: 
TABLE III 
CONDITIONS FOR WHICH 100 LAMBRINUDI ARTHRODESES WERE PERFORMED 
Number Result 
of —— — 
patients Good Fair Failed 
Poliomyelitis ae | 2 ae 
Nerve injury 6 0 3 3 
Spastic paralysis w) 8 1 0 
Congenital club foot 7 2 3 2 
Peroneal muscular atrophy 12 y 8 2 
Tarsal arthritis | 0 l 0 
Transverse myelitis . 1 0 | 0 
Spasmodic pes valgus 1 1 0 0 
Tarsal rheumatoid arthritis | | 0 0 
Arthrogryposis 1 | 0 0 
Total. . 100 37 44 19 











Age of the patient—Table IV shows the age at operation. The three failures in the youngest 
group were all due to recurrence of the deformity, associated with pseudarthrosis in one case 
and stretching of the anterior capsule of the ankle in the other two. 
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Among the patients aged more than twenty, seventeen were over thirty-five, which is 

regarded by some surgeons as the upper age limit for tarsal arthrodesis. In the three failures 

> the average age was thirty-nine years, while for the seven good results it was forty-six. Thus, 
age alone does not appear to be a contra-indication to the operation. 































































TABLE IV TABLE V 
AGE AT OPERATION AGE AT FOLLOW-UP 
Aas Nember Result — Number Result S 

(years) patients Good Fair Failed (years) natients Good Fair Failed 

~ eels ae 5 2 3 10-19 . 29 rT 15 3 

10-14 yj. 41 14 20 7 20-29 . 24 9 10 5 

nwo .| 5 6 4 30-39 . 24 9 10 5 

40-49 . 12 4 6 2 

Over 20. 34 13 16 5 
(over 35) (17) (6) (8) (3) Over 50. 11 4 3 4 
Total 100 37 44 19 Total 100 37 44 19 

















Table V shows the age at follow-up. 

Failures were no more common in the older patients. There was no special cause of failure 
at different ages, and arthritis of the ankle, indicated by narrowing of the joint space, subchondral 
sclerosis and “* cyst” formation was a cause of pain even in the youngest group. 

Length of follow-up—Table VI shows the length of follow-up. 


TABLE VI 
LENGTH OF FOLLOW-UP 














Follow-up — — 

(years) patients — Good Fair Failed 
a. 49 18 25 6 
es . 26 7 ll 8 
iis. 2 1 ° 
Over 16. 23 11 7 5 

Total . 100 ees sa 44 fe 19 











A foot successfully stabilised will stand up to heavy work for a long time, the longest 
in this series being twenty-seven years. Failures can become evident after a long time although 
most occur within ten years of operation. There was no consistent cause of failure in the 
different groups. 

Complications—Seventy-eight patients suffered some complication or undesirable sequel. These 
are shown in Table VII. 

Delay in wound healing was not confined to the Kocher approach; removal of the 
tourniquet before closing the skin may possibly reduce this complication. Sepsis in two cases 
did not appear to affect the ultimate result. Some swelling was common and did not preclude 
a good result. Pain characterised most of the failures. 

t Troublesome instability was caused by stretching of the lateral ligament (Fig. 1) or the 
. anterior ligaments of the ankle (Fig. 2). Stretching of the lateral ligament is serious and often 
necessitates arthrodesis of the ankle; it occurred only in flail feet and was unrelated to the 
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operative approach, but there was no evidence to suggest that these ankles were unstable 
before operation. 

Callosities were common, but troublesome only when associated with a varus deformity 
of the foot (Fig. 3). Paraesthesia about the scar was usually of short duration and never 
severe or disabling. It bore no relation to the type of incision used. 









TABLE VII 


COMPLICATIONS AFTER 100 LAMBRINUDI ARTHRODESES 
















































Result 
Complication Total 
Good Fair Failed 
Delayed wound healing : ; 3 17 9 7 | 
Sepsis 2 1 1 0 
Pain . : . : , ; : 41 5 23 13 
Swelling . : ‘ ; ; ; a4 7 16 4 
Ankle instability . . ‘ : : 24 6 9 9 
Laxity of lateral ligament of the ankle . 5 0 1 4 
Callosities . ‘ ; : : : 45 9 25 11 
Paraesthesia in scar. ‘ : ‘ 12 4 8 0 
Recurrence of equinus . ‘ : : 29 3 16 10 
Laxity of anterior ligaments of the ankle 30 z 22 6 
Valgus : . ’ ‘ : ; 18 8 9 1 
Varus ; ; : P j ; 46 11 23 12 
Arthritis of anterior tarsal joints . : 7 3 2 2 
Talo-navicular pseudarthrosis . ; 13 0 8 5 
Calcaneo-cuboid pseudarthrosis_. ‘ 4 0 2 2 
Ankle arthritis. ; : : : 15 4 7 4 
Flattening of talus ‘ : ‘ : 17 6 8 3 











Patients with more than 30 degrees of equinus had a dropfoot gait unless there was more 
than an inch of shortening, the dorsiflexors were working, or a boot was worn. This excessive 
equinus was present in twenty-nine cases, in seven of which there was pseudarthrosis of the 
talo-navicular joint (Fig. 4) and in the remainder there was stretching of the anterior ligaments 
of the ankle (Fig. 2). The ligaments that normally protect the front of the ankle joint from 
excessive plantarflexion may include the anterior bands of the collateral ligaments. This 
stretching was seen as early as one year after operation and at all ages. It occurred when the 
power in the dorsiflexors and plantarflexors of the ankle was balanced, as well as in flail 
ankles and ‘* dynamic ” deformities—those in which the calf was at least two grades stronger 
than the dorsiflexors. It was associated with pain in about one-third of the cases. 

A valgus deformity was severe enough to produce symptoms in only four cases, whereas 
troublesome varus was present in twenty-six. The lesser degrees of deformity were not always 
associated with callosities. Some of the deformities were due to under-correction, some were 
produced at operation by faulty lines of bone section, and some developed insidiously after 
operation because of failure to produce a balanced foot by tendon transplantation. Figure 3 
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Fic. 1 Fic. 2 
Complications of Lambrinudi’s arthrodesis. Figure 1—Stretching of the lateral ligaments of the ankle can 
cause instability. Figure 2—Stretching of the anterior ligaments of the ankle can cause an equinus deformity. 
shows the soles of the feet of a patient ten years after Lambrinudi stabilisation; the feet were 
plantigrade immediately after operation but failure to transplant the unopposed tibialis anterior 
tendons laterally caused a gradually increasing varus and painful callosities. 
Tarsal arthritis anterior to the arthrodesis is shown by dorsal lipping (Fig. 5), and was 
a cause of pain in five cases. The shortest follow-up in 
this group was eleven years. All the patients had balanced 
power in the feet and all led active lives. 
Fusion at the subtalar joint occurred in all patients. 
There were seventeen pseudarthroses, thirteen at the talo- 
navicular joint and four at the calcaneo-cuboid joint 
(Table VIII). 
ore The risk of pseudarthrosis is greater when the patient 
ive is Over twenty at the time of operation: it was not prevented 
the by the use of cancellous chips, an above-knee plaster, or 
nts the total avoidance of weight bearing. Failure of fusion 
»m occurred only once when internal fixation was used—in 
his this case a staple had been placed across the calcaneo- 
he cuboid joint. Transfixion wires (Fig. 6) appear to be as 
ail effective as staples in holding position, and are easily 
er removed when the plaster is changed at two weeks. Not Fic. 3 
all pseudarthroses gave symptoms, but in those that did painful callosities in a varus foot after 
as a poor fit of the bone surfaces was obvious in the a Lambrinudi’s arthrodesis. 
ys radiograph after operation (Fig. 7). Five talo-navicular 
re joints appeared fused in the lateral radiograph when the plaster was removed but pseudarthrosis 
er was obvious at review: this emphasises the importance of an oblique radiograph of the foot 
3 before immobilisation is discontinued. 
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Arthritis of the ankle (Fig. 8) was evident radiographically in fifteen cases but was 
associated with pain in only twelve. Two of the patients were under twenty at the time of 
follow-up and both suffered pain. Arthritis was seen to occur only once within the first five 
years of operation—in a woman of forty-seven whose ankle was unstable before operation. 





Fic. 4 Fic. 5 


Complications after Lambrinudi’s arthrodesis. Figure 4—A pseudarthrosis of the talo-navicular joint. 
Figure 5—Arthritis in the anterior tarsal joints. 








Fic. 6 Fic. 7 


Figure 6—Wires can be used to obtain temporary internal fixation. Figure 7—The calcaneo-cuboid joint 
surfaces do not fit well after this arthrodesis. 





‘Fic. 8 Fic. 9 
Complications after Lambrinudi’s arthrodesis. Figure 8—Arthritis of the ankle. Figure 9—Flattening of the talus. 


Degeneration of the joint was closely related to muscle power, and in only two cases was it 
associated with flattening of the talus (Fig. 9). Ingram and Hundley (1951) thought that this 
flattening meant that there had been avascular necrosis of the talus. In this series it occurred 
in seventeen cases and was never seen less than six years after operation. 
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TABLE VIII 


PSEUDARTHROSIS AFTER 100 LAMBRINUDI ARTHRODESES 



































Neunsber Pseudarthrosis 
po Talo-navicular Calcaneo-cuboid 
(thirteen cases) (four cases) 
Technique: Lambrinudi_ . ? : F _ ae i a ees |: So 
Lambrinudi with bone chips’. 18 F 2 
Lambrinudi with internal fixation 12 0 l 
“Long leg plaster . : : : 7 a a a i Se eke. = 
Walking plaster at 2-6 weeks : a oi 0 rae ao ae eS rs 
6-12 weeks. ‘ ; 14 4 0 
Walking not allowed . ‘ , ; j 16 3 0 
Age at operation 5-9 ; ‘ ; zt 10 | Bias ees ae 0 mo 
(vears) 
10-14. ; : ‘ 41 4 0 
15-19 . : ; ; 15 | 0 
Over 20 . ; : ‘ 34 7 4 
Bad contact shown in radiograph after operation . ey aa ae Ls 3 Baur 
No radiological fusion when plaster removed a ees eer ah : ca a r 
ee re Ts 
TABLE IX 


TECHNIQUE IN RELATION TO COMPLICATIONS IN 100 LAMBRINUDI ARTHRODESES 













Delayed ae Painful Lex, | Pseud- Weeks in plaster oe Result 
ealing scar jigament 4*throsis 15 _14 14-20 Over 20 Good Fair Failed 
et SOE eae ae GE ef ee ee ay, ie 
Kocher ‘ |}, SF 2 9 4 16 310s 41 10 2 snp 8 
Antero-lateral ‘ 4 0 3 1 I 9 8 I 18 12 5 I 
Se ee et eg ee hE cess 
Classical technique 9 2 — 12 2 | 35 7 7 | 2 {31 17 
With chips . : 4 0 — -- 4 7 9 2 18 10 6 2 
Internal fixation . 3 0 = -- I 7 4 I 12 5 7 0 
Pe te a te Pe Pe 
Above-knee plaster | -- = — 4 | 13 2 16 3 9 4 
Vnmbioee | |; | . | | T i id 
2-6 weeks . . = -- _ -— 10 a 8 1 277d 4 
6-12 weeks . ; — — — 4 4 9 | 14 i 3 
5 -- _ — 3 w) 5 2 16 9 5 2 
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Variations in technique—The operations in this series were performed by a number of surgeons. 
Both the Kocher and the antero-lateral approach were used. Sometimes bone chips were 
packed between the excised joint surfaces and sometimes internal fixation was used. Above- 
knee and below-knee plasters were used. Walking in plaster was allowed at varying times 
after operation. The total period of immobilisation varied between twelve and twenty-seven 
weeks. Table IX shows these variations in technique in relation to the result and the incidence 
of delayed wound healing, sepsis, painful scars, laxity of the lateral ligament of the ankle, 
and pseudarthroses. 

There were proportionately fewer pseudarthroses and fewer failures with the antero-lateral 
approach than with the Kocher approach but the incidence of painful scars and stretching 
of the lateral ligament was approximately equal. The use of chips did not reduce the 
pseudarthrosis rate. 

The use of internal fixation did reduce the incidence of pseudarthrosis: there was no 
failure in the patients in whom it was used, and a high proportion of them required only 
twelve to fourteen weeks’ immobilisation. Transfixion wires (Fig. 6) removed when the plaster 
was changed on the fourteenth day appeared as effective as staples (Alldredge and Riordan 1953). 

The use of a plaster extending above the knee did not reduce the pseudarthrosis rate, did 
not lead to a shorter total period of immobilisation, and did not produce a higher proportion 
of good results. Plasters were often removed relatively early if weight bearing was not allowed, 
but weight bearing even two or three weeks after operation did not increase the pseudarthrosis 
rate or affect the speed of union. 

Effects of muscle power—Lambrinudi (1927) believed that the results were better when there 
was good power in the calf muscles; they should also be better when there is some power in the 
dorsiflexors. Table X shows the results in patients with flail ankles, patients with balanced 
power in the dorsiflexors and plantarflexors of the ankle, and patients who have a dynamic 


deformity. 
TABLE X 


EFFECTS OF MUSCLE POWER ON THE RESULTS OF 100 LAMBRINUDI ARTHRODESES 





Number Result 
of 


State of muscles ; : 
cases Good Fair Failed 


Flail ankle ‘ . 2 ? : 25 8 9 8 





Balanced dorsiflexors and plantarflexors 36 19 3 


21 


Dynamic plantarflexors. F : 39 10 2 8 
Total . : . . 100 37 44 19 














There was a high proportion of failures in patients with flail ankles or with dynamic 
deformities, and a high proportion of good results in patients with balanced power in 
dorsiflexors and plantarflexors of the ankle. 


DISCUSSION 

Indications—Before advising operation both surgeon and patient should be convinced that 
some real functional improvement will result. Good results were seen when the foot had 
balanced muscle power; patients with fixed equinus appeared to do particularly well. The age 
of thirty-five or over was not in itself a contra-indication, but pseudarthrosis occurred more 
often than in younger patients. 

Contra-indications—Failures were most likely to occur in the flail foot and to a lesser extent 
in the “‘ dynamic” dropfoot. These results are similar to those reported by Ingram and 
Hundley (1951) in a study of the late results of Campbell’s bone block. Under such conditions 
alternative procedures should be considered. 
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LAMBRINUDI’S ARTHRODESIS 


Fic. 10 Fic. 11 Fic. 12 
The anterior approach for Lambrinudi’s arthrodesis. Figure 10—The skin incision. Figure 11—Reflection of 
the extensor digitorum brevis and identification of the perforating branch of the peroneal artery. Figure 12— 
The appearance of the joint surfaces at the end of the operation. 


Alternative procedures—Possibly the treatment of choice in lateral popliteal nerve palsy is 
transplantation of the tibialis posterior through the interosseous membrane (Watkins, Jones, 
Ryder and Brown 1954). When the knee is unstable pantalar arthrodesis is particularly useful. 
We agree with Barr and Record (1947) that arthrodesis of the ankle should be employed 


more frequently. 

Complications—The most common technical errors were removal of too small a wedge, leaving 
excessive equinus, a varus deformity causing painful callosities and painful pseudarthroses. 
Unless there is more than one inch of shortening, no more than 30 degrees of equinus should 
be accepted. Varus can be avoided by careful technique and by balancing muscle power by 
tendon transplantation. Pseudarthroses should be avoided by the temporary use of internal 
fixation, remoulding the foot if the radiograph after operation shows a gap, and taking an 
oblique radiograph to confirm fusion before dispensing with plaster. 

Complications apparently inherent in the method are stretching of the anterior ligaments 
of the ankle, and arthritis developing in the anterior tarsal joints and occasionally in the ankle. 
Technique—There was no apparent advantage in using bone chips to reinforce the fusion area. 
A plaster extending above the knee may have reduced pain after the operation but had no 
other advantage. Weight bearing after two or three weeks did not prejudice the results. The 
antero-lateral approach gave proportionately fewer failures in this series. 


THE ANTERO-LATERAL APPROACH 


An incision is made over the lower end of the interosseous membrane and the antero- 
lateral aspect of the tarsus (Fig. 10). The superior extensor retinaculum is divided near its 
attachment to the fibula and the extensor muscles are reflected medially. The perforating branch 
of the peroneal artery is tied as it pierces the lower end of the interosseous membrane (Fig.11) 
and the extensor digitorum brevis is reflected from its origin; this exposes the sinus tarsi and 
its related joints. The sinus tarsi is cleared, the deformities are corrected by wedge excisions of 
the subtalar and calcaneo-cuboid joints and the head of the talus is fashioned into a blunt 
wedge which is inserted into a prepared bed in the lower part of the navicular bone (Fig. 12). 
The resected surfaces, which should fit closely, may be held in apposition by two wires, one 
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transfixing the calcaneum and entering the talus and the other transfixing the cuboid and 
entering the calcaneum (Fig. 6). Tendon transplantation to balance the foot may be done 
simultaneously or on another occasion. After 
removal of the tourniquet bleeding is arrested 
and the wound is closed in layers. 

A padded below-knee plaster is applied 
and split. While the plaster is being applied the 
foot should be pressed backwards and not held 
by the toes because this may result in the beak 
of the talus becoming disengaged from the 
navicular bone (Fig. 13). A radiograph should 
be taken and the position altered if there is 
poor bony contact. After two weeks the 
plaster is changed and the stitches removed. 
The transfixion wires are removed and a 
walking sole is applied when the second plaster 
is dry, and is retained until radiographs, 





Fic. 13 


; : : including oblique views, confirm that union 
Disengagement of the navicular beak during 8 q 
plastering. has occurred. 


SUMMARY AND CONCLUSIONS 


One hundred cases of Lambrinudi’s arthrodesis are reviewed. The shortest follow-up 
was one year, and the longest twenty-seven years. Thirty-seven per cent were successful. 
Nineteen per cent were failures; many of these were associated with faulty technique, and 
one method of operation which gives good results is described. 

Success is likely if there is a balance of power between the dorsiflexors and plantarflexors 
of the ankle, especially if there is some fixed equinus before operation. 

Success is less likely when the operation is done for a flail foot. In such circumstances 
arthrodesis of the ankle may have to be considered subsequently for instability of the lateral 
ligament, recurrence of dropfoot, or arthritis which may develop in the more active patients. 

Age in itself is no bar to success, but pseudarthrosis is more likely to occur in patients 
over the age of twenty. 

I wish to thank the surgeons of the Royal National Orthopaedic Hospital for permission to examine their 


patients and report the results, and especially Mr H. J. Seddon for his interest and help in the preparation of 
this paper. My thanks are also due to Mr R. J. Whitley for the photographs. 
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“ MONARTICULAR, NON-INFECTIVE SUBACUTE ARTHRITIS 
‘ OF THE STERNO-CLAVICULAR JOINT 
: R. A. BREMNER, YORK, ENGLAND 

e 
Id Formerly Senior Orthopaedic Registrar, The Middlesex Hospital, London 
ak 
he The purpose of this paper is to describe a monarticular, non-infective subacute arthritis 
Id of the sterno-clavicular joint which occurs in middie-aged women. The clinical features are 
is so typical and the course is so predictable that this condition can be considered a specific entity. 
he This report is based on twelve patients. Seven were studied by the author throughout 
d. their illness; the other five were found by a search of past records and had been diagnosed in 
a various ways at the time of operation, but the clinical and radiographic records, with a 
er re-examination of the pathological material removed at operation, leave no doubt that these 
1S, patients were suffering from the same condition. It has been possible to follow up the five earlier 
on patients; the average time since their operation was ten years and the longest twenty years. 
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Fic. 1 
The clinical appearance of the swelling of the right sterno-clavicular joint is shown in this photograph. 





ry, 
ms The patients were all women, between thirty-four and sixty-three years of age, the average 
a being fifty-six years. In eleven right-handed patients the right sterno-clavicular joint was 
affected and the left in one who was left handed. 
vid 
CLINICAL OBSERVATIONS 

ot. pooh , ‘ a ie , 

These were similar in all patients and a general description will suffice. A woman, aged 
he fifty to sixty years old, complains of the gradual onset of a lump over the sterno-clavicular 






joint, usually the right, with slight aching in the swelling as well as along the clavicle and in the 
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shoulder, which is aggravated by the use of the arm. There is no history of injury, and no 
evidence of other joint involvement or constitutional illness can be found. 

On examination there is a slightly tender, soft and sometimes fluctuant swelling of the 
affected sterno-clavicular joint (Fig. 1). There is no increase in heat. There is no abnormality 
of the shoulder except a slight limitation of movement because of discomfort. Examination 
of the blood shows a normal erythrocyte sedimentation rate and white cell count, and the 
Wassermann reaction is negative. The Rose-Waaler test (Waaler 1940; Rose, Ragan, Pearce 
and Lipman 1948) was negative when done in four patients during the “‘ acute” phase. 
Radiological changes—The sterno-clavicular joint may show juxta-articular rarefaction or, in 
60 per cent of patients, actual erosion of the articular surface of the clavicle. Subluxation is 
never seen. Radiography of this joint is difficult, but the joint can be defined in oblique 
views and by tomography. Figures 2 and 3 show this erosion in radiographs taken by both 
methods. 

Associated conditions—Two patients had mild diabetes and another, who was treated without 
operation, later developed a typical “de Quervain’s disease”’ at the right wrist. The remainder 
were otherwise healthy. 


PATHOLOGY 


Observations at operation—The joint capsule is much thickened and distended by pinkish-grey 
granulation tissue and a variable amount of non-purulent fluid. There is partial or complete 
destruction of the intra-articular fibrocartilage and a variable degree of destruction and erosion 
of the joint surfaces. 

Culture of joint tissues—The synovial fluid and tissues were always sterile on culture. 
Histological observations— Material from all joints treated by operation has been re-examined. 
The general appearance is that of a “rheumatoid” condition. There is a villous hypertrophy 
and oedema of the synovia, in which are found lymphatic aggregations (Fig. 4). A vascular 


fibrous pannus covers part of the surface of the cartilage, which is destroyed to a varying 
degree (Fig. 5). Osteoarthritic changes are present but are much less conspicuous (Fig. 6). 


NATURAL HISTORY 


The swelling of the joint shows little change for a month or two and then it slowly subsides 
over a period of several more months. The symptoms generally disappear even though a quite 
obvious swelling remains. In nine months to one year resolution is almost complete 
although some palpable thickening, just visible on careful inspection, remains, probably 
permanently. In no patient has there been subsequent involvement of the other sterno- 
clavicular joint; nor have any manifestations of generalised rheumatoid disease developed. 


MANAGEMENT 


Seven of the patients in this series were treated by operation largely because of doubt in 
the diagnosis. Six had a synovectomy and excision of the medial inch of the clavicle, and one 
had synovectomy alone. Because the nature of the condition was more clearly understood five 
of the more recent patients were treated without operation, and were given short-wave 
diathermy as a placebo. 


RESULTS 


The results of operation were good. At first there was usually considerable thickening 
of the area of operation, which took about two months to subside. There was no functional 
disability from the loss of the medial end of the clavicle, but some patients complained that 
the remainder was prominent. The five patients managed conservatively also did well; they 
lost their symptoms quite soon and the swelling subsided slowly. 
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Fic. 3 
The erosion of the medial end of the clavicle is well shown both in the oblique view (Fig. 2) 
and the tomograph (Fig. 3). 


DISCUSSION 

Histologically this condition appears to be rheumatoid arthritis in its broader sense. 
The microscopic appearances of the tissues in rheumatoid disease have been regarded by 
some as “virtually diagnostic’’ (Collins 1949), but there is no absolute diagnostic feature. 
It is essentially a combination of changes, with multiple joint involvement, that establishes 
the diagnosis. In the absence of the latter the histological appearances cannot be regarded 
as specific. 

It is relevant, however, to consider the involvement of the sterno-clavicular joint in 
classical generalised rheumatoid arthritis. Figures are few. Monroe (1939) reported involvement 
of this joint in 0-5 per cent of patients with chronic generalised rheumatoid arthritis, and 
Master and Jaffe (1934) estimated its frequency in polyarticular rheumatoid arthritis of acute 
onset as 2 per cent. More recent authors (Arlet and Ficat 1958, Sokoloff and Gleason 1954) 
suggest, on scant published evidence, the much higher rate of 30 to 50 per cent. This difference 
is presumably because different criteria were used, the earlier writers referring to severe 
involvement, such as we are concerned with here, and the more recent authors accepting 
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In this section the vascular 
fibrous pannus can be seen 


covering part of the articular 
cartilage. ( 33.) 
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Fic. 4 


A section of an affected joint to 
show the villous hypertrophy 
of the synovial tissues. ( x 40.) 
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arthritic changes which are not 
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joint tenderness alone as sufficient evidence of the disease. It seems, therefore, that severe 
involvement of the sterno-clavicular joint in acute or chronic generalised rheumatoid arthritis 
is unusual although not unknown. 

Rheumatoid disease may present in many atypical forms (Ropes and Bauer 1945), and, 
on occasion, as a monarticular affection, but the diagnosis can be firmly established only by 
the subsequent development—in at least a proportion of patients—of typical generalised 
rheumatoid disease. This did not occur in any patient in this series. The normal erythrocyte 
sedimentation rate and the negative results of other tests, of no significance in a single patient, 
as a whole add to the evidence that the condition we are considering is not a manifestation 
of rheumatoid disease. 

Clinically osteoarthritis of the sterno-clavicular joint is not common, but Langen (1934) 
and Sokoloff and Gleason (1954) have shown that, in a routine microscopical examination 
of these joints obtained at necropsy, the early changes of osteoarthritis, while common by 
the age of twenty years, are always present by the age of fifty. It can be assumed, therefore, 
that the osteoarthritic changes seen in the joint material studied from patients in this series, 
who were in the sixth decade, were present before the onset of the pathological condition 
with which they presented. 

Involvement of the right joint in the eleven right-handed patients and of the left in the only 
left-handed patient is interesting, but its significance, if any, is difficult to assess. It suggests 
that the greater use of the dominant limb plays a part in localising the disease process, but it 
must be assumed that it was acting on prepared ground. 

In the light of present knowledge no firm conclusions can be reached concerning the 
etiology of this condition. Apart from a suggestive microscopic picture there is no evidence 
that it is an atypical variant of rheumatoid arthritis. 

The author believes that this condition is by no means uncommon, but no previous 
description has been found in the literature. The advantage of recognising it—whether or not 
it may ultimately prove to be a specific entity—is that an excellent prognosis can be given 
because the condition does not appear to be a precursor of a generalised disease and runs a 
natural course towards resolution and recovery. 


My thanks are due to Mr Philip Wiles for permission to publish this material from patients under his care, 
and also for his most helpful advice and criticism in preparation of this paper, and to Dr A. D. Thompson of 
the Bland Sutton Institute of Pathology for reporting on and photographing the histological material. 
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PELVIC OSTEOTOMY IN THE TREATMENT OF ECTOPIA VESICAE 


G. C. LLoyp-Roserts, D. I. WILLIAMS and G. T. F. BRADDOCK, LONDON, ENGLAND 
From the Hospital for Sick Children, Great Ormond Street, Lomdon 


This is a preliminary report on a method of pelvic osteotomy which we have found of 
value in the treatment of ectopia vesicae. 

The operation involves complete division of both iliac bones from crest to greater sciatic 
notch, together with the sacro-tuberous ligaments. A few days later fibrous tissue is removed 
from the pubic symphysis, the bladder is buried, and the divarication of the recti and the 
skin defect are repaired. There is only moderate tension on the suture lines because the 
inward rotation of both sides of the pelvis which is possible after iliac osteotomy enables the 
pubic rami to be approximated (Figs. | and 2). 


SOME ASPECTS OF THE ANATOMY AND THE SURGERY OF ECTOPIA VESICAE 


Ectopia vesicae is a complex malformation in which there are two basic defects. First, 
there is a failure of midline union of the anterior wall of the bladder, urethra, pelvic ring and 
attached muscles and of the anterior abdominal wall. The lower urinary tract is therefore 
laid open upon the surface of the lower abdomen, protruding through a triangular gap between 
the diverging recti abdominis. The os innominatum is rotated laterally upon the sacrum so 
that the pubic bones, separated in the midline, form two prominences in the groin 
outside the bladder area. The pelvic ring is, nevertheless, stable, because the pubes are united 
by strong fibromuscular bands incorporated in the base of the bladder. In epispadias (a lesser 
degree of the same deformity involving only the bladder neck and urethra) the pubes, although 
separated, are united by a band of fibrous tissue which lies in front of the bladder, thus allowing 
better development of the sphincter. 

The second defect is shortening in the sagittal plane. The umbilicus is drawn downwards 
so that its scar is usually blended with the apex of the bladder. The whole urethra is shortened, 
and in the male it is drawn upwards and forwards to lie dorsal to the corpora cavernosa. The 
verumontanum lies closely below the trigone area, the sphincteric region is short and ill 
developed, and the penis is stumpy and upturned. The anus is drawn forwards in the perineum 
and is often poorly controlled. In the female the urethral strip is short and wide, the vaginal 
orifice is directed forwards immediately behind it, with the bifurcated clitoris on either side. 

The skeletal defect causes curiously little disability. The limb is somewhat laterally 
rotated, and the gait, although waddling in childhood, is hardly distinguishable from normal 
in the adult. In contrast the continual and unmanageable incontinence associated with 
ectopia vesicae is a challenge to every urological surgeon, who in despair often performs a 
urinary diversion, which is so often followed by its own formidable complications. The 
ectopic bladder provides unpromising material for constructive surgery, but in many cases 
there appears to be good muscular tissue which might serve in a functional reservoir if it 
could be properly disposed. Numerous attempts have been made to attain continence, but 
in very few has even limited success been achieved—and then usually only in girls. 

Such muscle as remains would be expected to act as a more competent sphincter if it 
were not tightly stretched between widely separated pubic bones, thus closing the pelvic ring, 
a task properly performed by the skeletal system. A direct union of the pubic bones is therefore 
a desirable preliminary to bladder construction, and it is with this problem that we are here 


concerned. 


THE JOURNAL OF BONE AND JOINT SURGERY 


754 


























PELVIC OSTEOTOMY IN THE TREATMENT OF ECTOPIA VESICAE 














Fic. 1 
Radiograph to show the extent of the pubic separation before pelvic osteotomies. 





Fic. 2 


Radiograph of the same patient after pelvic osteotomies and subsequent closure of the bladder. The 
position of the osteotomies on the ilia is shown. The extent to which they have opened to allow 
approximation of the symphysis pubis can be seen. 
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THE OPERATION 


The baby lies prone and an intravenous infusion is advisable. The operation is performed 
through two incisions, one for each side. The incision is marked on the skin and runs along 
the posterior half of the iliac crest, curving downwards in the line of the sacro-iliac 
joint as far as the posterior inferior iliac spine. The area of operation on each side is infiltrated 
with about 15 millilitres of a solution of 1 in 200,000 adrenalin mixed with hyalase. The 
incision is deepened through the deep fat until the cartilaginous iliac epiphysis is seen. 
Thereafter it continues downwards until the junction of the sacrospinalis and the origin of 
gluteus maximus is clearly displayed. The plane between these muscles is developed and the 
iliac bone exposed subperiosteally. Subperiostal stripping is continued until the posterior 
surface of the ilium is widely exposed from the iliac crest to the greater sciatic notch, around 


Fic. 3 Fic. 4 
Figure 3—Left side. The osteotomy has been completed and the pelvis is being compressed to confirm this. 
The sacral attachment of the sacro-tuberous ligament can be seen in the lower right corner of the wound. 
Figure 4—Right side. The sacro-tuberous ligament is isolated over an artery forceps. The lower bone spike 
enters the pelvis through the greater sciatic foramen. 


which a bone spike is placed with its point lying within the pelvis. In our early cases some 
anxiety was felt lest the superior gluteal artery be injured and retract within the pelvis: but 
these fears have not been realised. 

Attention is now turned to the iliac crest, from which the posterior abdominal muscles 
are dissected until a finger can be passed around the pelvic surface of the ilium. The osteotomy 
is performed from above downwards, the intrapelvic finger defining the upper limit and the 
bone spike the lower limit, where the osteotomy must be carefully completed under direct 
vision lest the inner cortex be left undivided. Compression of the pelvis both confirms that 
the osteotomy is complete and also tenses the sacro-tuberous ligament, which can be felt as 
a cord stretched between its fanlike attachments (Fig. 3). A blunt hook is passed around the 
ligament, which is divided (Fig. 4). The muscles, fat and skin are sutured individually and 
the operation is repeated on the other side of the pelvis. 


THE JOURNAL OF BONE AND JOINT SURGERY 





Qn FA wl 


PELVIC OSTEOTOMY IN THE TREATMENT OF ECTOPIA VESICAE 757 


After the operation the baby is supported by “ gallows” traction, which both protects 
the wounds from contamination and draws the two halves of the pelvis together. 

The second stage—closure of the bladder—is usually performed three or four days later 
and the “ gallows ”’ traction is maintained until the abdominal wound is healed. 


DISCUSSION 

We have carried out this operation seven times. Six patients had ectopic bladders and one 
patient, a child of three, had an exceptionally difficult epispadias. In this latter patient the 
operation failed to simplify the second stage of plastic repair. We believe that the age of the 
child was the important factor in this, and we now prefer to operate before the age of one year 
and preferably at six months or earlier. Our colleague, Mr H. H. Nixon, has twice closed the 
bladder successfully in newborn babies after manual osteoclasis of the pelvis. In both it 
was possible to repair the abdominal wall. Nixon (1957) and Schultz (1958) were, as far as we 
can determine, the first to apply this principle in the treatment of ectopia vesicae. 

Five out of the six patients in whom this osteotomy has been performed have had their 
bladders closed primarily without fistula formation. In the last four—in whom division of 
the sacro-tuberous ligaments has been added to the osteotomy—it has been possible to repair 
the recti, which both restores the normal structure of the abdominal wall and provides a 
substantial muscular layer between the bladder and the surface. In one patient (our first) 
the wound broke down and the condition recurred two months after our apparently successful 
closure. In this instance the sacro-tuberous ligaments were not divided, and it is probable 
that the osteotomy was incomplete at the lower end. 

Closure of the bladder is, as we have already emphasised, only the first stage in the 
possible development of an operation which will enable sphincter control to be restored. 
However, bladder closure alone has certain obvious advantages. Cosmetically the removal of 
so offensive a deformity and the cause of urinary excoriation of the abdominal wall is clearly 
desirable. Furthermore, successful repair of the separated recti should prevent the development 
of a large ventral hernia. In girls the restoration of the integrity of the abdominal wall is an 
advantage, whether or not the urine will ultimately have to be diverted to the bowel. In boys, 
however, replacing the bladder in the depths of the pelvis may cause a relative shortening of 
the urethra, so that the penis is drawn up into the abdominal wall. It is hoped that urethral 
lengthening will overcome this difficulty. 

Lastly, one may speculate upon the effect of this operation upon the plane of the hip 
joints and thereby upon the gait. Any fear on this score does not seem well grounded, for 
three of our patients are now walking in a manner normal for their age. 


SUMMARY 
1. We have described an operation the aim of which is to reduce the gap at the pubic symphysis 
which accompanies ectopia vesicae. 
2. The operation, as it is now performed, simplifies subsequent bladder closure and repair 
of the associated divarication of the recti. 
We are grateful to Mr H. H. Nixon for his permission to report the two patients in whom he performed manual 
osteoclasis and to Mr Derek Martin of the Photographic Department of the Hospital for Sick Children for 
the illustrations. 
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AVASCULAR NECROSIS COMPLICATING UNDISPLACED FRACTURES 
OF THE NECK OF FEMUR IN CHILDREN 


F. C. DurBIN, EXETER, ENGLAND 


Fractures of the neck of the femur in children are uncommon—at Exeter there have 
been only eleven cases since 1945—but their sinister nature has been noted for many years 
(Whitman 1900, Seddon 1937, Wilson 1940, Carrell and Carrell 1941). Among the complications 
avascular necrosis of the head of the femur is common, and this is so whether the fracture is 
treated by nailing or by simple fixation in plaster (Watson-Jones 1952). Its incidence has been 
stated to be as high as 50 per cent (Brailsford 1943, Carrell and Carrell 1941, Verth 1935). 

It is not the purpose of this paper to stress the obvious, namely the vascular vulnerability 
of the femoral neck at all ages. Nevertheless, the study of particular lesions of childhood 
may be a means of checking the laboratory studies that have recently been advanced by 
Tucker (1949) and others. The small group of cases to be considered here is of interest in 
this regard, and moreover it emphasises the need for particular care in giving a prognosis 
at the time of inj iry. 

The readiness of the head of the femur in the child to undergo necrosis may be because 
its blood supply differs from that of the adult. In the adult the femoral head derives some of 
its blood supply through the vessels of ligamentum teres. These do not usually become 
patent until the ossific nucleus is well formed at eleven to thirteen years of age (Wolcott 
1943, Tucker 1949), but, according to Trueta (1957), they are sometimes patent as early as 
seven years of age. Free anastomosis is then established with the vessels of the neck. In the 
past the epiphysial plate has been considered a barrier to the flow of blood from the metaphysis 
to the epiphysis. Tucker (1949) stated that he could not demonstrate nutrient vessels crossing 
the plate until the age of thirteen. Nicoll (1952) suggested that for this reason the incidence 
of avascular necrosis after traumatic dislocation of the hip in children might be greater than 
the 10 per cent found after dislocation in the adult, in whom there is a good anastomotic 
circulation between the femoral neck and head. One case of avascular necrosis was reported 
in a series of nine dislocated hips in children at Exeter (Piggot 1959). 

Whatever blood supply may be present through the ligamentum teres in childhood, it is 
generally believed to be unimportant by comparison with the vascularity provided through 
the metaphysial and epiphysial branches of the posterior circumflex artery. Anastomotic 
branches from the diaphysial vessels through the epiphysial plate have been disregarded, but 
my view is that these vessels may be of much greater importance than previous workers have 
recognised from laboratory studies. The notable feature of most fractures of the femoral 
neck in children is the site low down in the trochanteric region or at the base of the neck and 
therefore well below the entrance of the epiphysial vessels. An injury to the neck of the femur 
in the child is therefore liable to damage the diaphysial vessels, and, if this supply is important, 
avascular necrosis of the head of the femur might be expected to occur. Whereas it has been 
widely recognised that avascular necrosis is not unlikely in displaced fractures of the neck of 
the femur in children, it is not generally known that it can occur also in undisplaced fractures 
or even in incomplete fractures. 


CASE REPORTS 


Case 1—A boy aged seven years fell from a wall, six feet high, in July 1952, and injured his left 
hip. Radiographs revealed a fissured fracture of the trochanteric region of the left femur 
without displacement (Fig. 1). The hip was immobilised for three months in a single hip 
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spica. He made good progress, and six months after the injury he had full painless movement 
in the hip. He was discharged from all treatment. Five years after the injury he attended 
hospital again because of a limp. Movements at the hip were a little restricted, and radiographs 
revealed avascular necrosis (Fig. 3). 


Fic. 1 Fic. 2 Fic. 3 
Case 1. Figure 1—Initial radiograph showing a fissure fracture of the trochanteric region at the age of 
seven years. Figure 2—Three months later, after immobilisation in plaster. Figure 3—Five years later. 
Old avascular changes in the epiphysis and distortion of the femoral neck. 


Case 2—A boy of fourteen years fell five feet out of a tree, injuring the left thigh, in October 
1954. Radiographs of the left hip (Fig. 4) revealed a trochanteric fracture of the femur without 
displacement. The hip was immobilised in a single hip spica for three months. When this 
was removed a radiograph showed some density of the epiphysis, but this was unrecognised 
(Fig. 5). Full painless movement of the hip was rapidly regained, and he was discharged 
from observation seven months after the injury. He returned again six months later with 
pain in the hip and a little restriction of movement. Radiographs revealed avascular necrosis 
of the head of the femur (Fig. 6). He wore a weight-relieving caliper for eighteen months. 
He now has full movement in the hip, but the limb is half an inch short and recent radiographs 
show some deformation of the head (Fig. 7). 

Comment—The importance of giving a guarded prognosis is illustrated by further events in 
this case. It happened that the boy’s father, now aged fifty-five, had sustained an injury to 
his right hip when aged seventeen. Its nature has not been determined, because the early 
notes and radiographs have been lost. Later the same year the late Mr Robert Milne performed 
a subtrochanteric osteotomy at the London Hospital. Although the result is good there is 
still some restricted movement in the right hip and shortening of the right leg which have 
considerably curtailed his activities. Not unnaturally, he was much perturbed by his son’s 
accident and, because of his own disability, was most anxious to be assured that his son 
should make a complete recovery from the fracture. Unfortunately, a guarded prognosis 
was not given because it was felt that complications were unlikely to arise after such a simple 
injury, but this omission nearly led to legal proceedings for negligence; these were dropped 
only when further advice had been taken and the position fully explained. 
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Case 2. Figure 4—Initial radiograph showing a fissure fracture of the trochanteric region at the 
fourteen years. Figure 5—Three months later, after immobilisation in plaster. There is increased 
density of the epiphysis which was not recognised at the time. 


Fic. 6 Fic. 7 
Case 2. Figure 6—Thirteen months after the injury. Avascular changes in the femoral head. 
Figure 7—Condition three years after injury. 
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Case 3—Mr Norman Capener has given me notes of one similar case in a patient under his 
care in 1932. The radiographs are no longer available but lantern slides have been preserved 
(Fig. 8). The boy was aged twelve when he fell from a bridge on to his buttocks, sustaining 


Fic. 8 Fic. 9 
Case 3 (Mr Norman Capener’s patient). Figure 8—Initial radiograph taken in 1932 showing undisplaced 
fracture of the neck of the femur. Figure 9—Two years later avascular changes were present in the femoral head. 


an undisplaced fracture of the neck of the right femur. The hip was immobilised in a plaster 
spica for three months. Further radiographs two years later showed degenerative change in 
the head of the femur (Fig. 9). 


COMMENT 
These cases demonstrate the special vulnerability of the blood supply of the neck of the 
femur in children, and give support to the traumatic theory of origin of Perthes’ disease 
(Burrows 1941). 


SUMMARY 


1. Three cases are reported of avascular necrosis of the head of the femur after undisplaced 
fractures of the neck of the femur in childhood. 

2. It is suggested that the diaphysial vessels play a more important part in the supply of the 
epiphysis than has previously been recognised. 

3. The prognosis for any fracture of the neck of the femur in a child given at the time of the 


injury should be guarded. 
I wish to thank Mr Norman Capener for Case 3 and for valuable criticism. 
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AN ANOMALOUS EXTENSOR INDICIS MUSCLE 
B. Victor JONES, R.N., IpPSwiCH, SUFFOLK, ENGLAND 


In the case described below the extensor indicis tendon was replaced by a short muscle 
arising from the dorsum of the wrist, simulating a ganglion. 


A naval cook, aged twenty, complained of diffuse pain in the left hand after heavy use, 
with a swelling on the back of the hand. He had first noticed this swelling three years 
before, and said that it had appeared spontaneously. A course of short-wave diathermy 
had failed to relieve his symptoms. 

Examination showed an elongated tumour on the dorsum of the hand, which appeared 
to arise from the extensor tendons to the index finger and passed upwards under the extensor 
retinaculum of the wrist (Fig. 1). It was soft, semi-fluctuant and slightly tender. It was noted 
that it was not translucent, but the significance of this observation was not realised at the time. 

The appearance of the right hand was normal, but on palpation a slight thickening was 
felt in the line of the extensor tendons to the index finger. On questioning he admitted to 
occasional pain on the back of this hand also. 

The tumour was diagnosed as a ganglion and was explored. At operation it was found 
to be a muscle replacing the extensor indicis tendon. This muscle arose from the soft tissues 
on the dorsum of the wrist under cover of the extensor retinaculum. At the neck of the second 


Fic. 1 
The hand at rest. The tumour became more prominent when the index finger was extended against resistance. 


metacarpal bone it became tendinous and joined the ulnar side of the tendon of extensor 
digitorum communis to the index finger to form the extensor expansion (Fig. 2). From the 
origin of the muscle a thin fibrous band ran upwards into the forearm along the line which 
the extensor indicis tendon would have been expected to take. This band was not mobile 
and showed no evidence of muscle fibres. 
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It was considered probable that the cause of his symptoms was constriction of the muscle 
by the extensor retinaculum, which was therefore divided. Since the operation the symptoms 
have improved considerably, but he still has some aching in the muscle after, rather than during, 
heavy use of the hand. 


EXTENSOR wa Fs 5} ip) EXTENSOR 
DIGITORUM 5 fe z= DIGITORUM 


TO INDEX 4 eee TO MEDIUS 


EXTENSOR INDICIS 


Drawing made trom a photograph taken at operation, 
showing relationship of the muscle to the tendons of 
extensor digitorum communis. 


DISCUSSION 


In amphibia the digits are controlled solely by intrinsic muscles, an extensor digitorum 
brevis muscle being situated on the dorsum of the manus. In man this muscle has disappeared 
in the upper limbs, its functions being taken over by forearm muscles with long tendons to 
the digits. Occasionally, atavistic muscles representing parts of the old extensor brevis are 
found. 

The extensor indicis muscle normally arises from the posterior surface of the shaft of 
the ulna, below the origin of the extensor pollicis longus, and from the interosseous membrane. 
Its tendon passes under the extensor retinaculum in company with the tendons of extensor 
digitorum communis, joining the ulnar side of the communis tendon to the index finger 
opposite the head of the second metacarpal bone. 

Cauldwell, Anson and Wright (1943), in a study of the extensor indicis muscle in 263 
consecutive specimens, found three cases in which the muscle had an abnormal origin. In one 
case the muscle had the usual origin from the ulna, became tendinous, and then again became 
muscular with a secondary attachment in the region of the carpal bones. In the second case 
a muscle with a rudimentary origin at the normal site was inserted into a second muscle arising 
from-two heads from the proximal carpal bones. In the third case a short muscle only was 
present, arising from the distal erfd of the radius, proximal carpal bones and related ligaments. 
They called this short muscle “extensor digiti brevis manus,” and stated that it may have from 
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one to four tendons, though a single tendon to the index or middle finger is the most common 
arrangement. Typically this muscle arises from the distal end of the radius and ulna, from the 
carpal bones and from the associated ligaments; rarely it arises from the metacarpus or the 
dorsal carpal ligament. 

Bunnell (1956) encountered three patients who had either one or two slips of atavistic 
extensor digitorum brevis muscle in the hand. He considered that phylogenetically the forearm 
extensors of the amphibia became secondarily attached to the bellies of the extensor brevis, 
which then became tendinous and lost their attachment to the carpus. 

Anomalous muscles may be confused with ganglia or with other soft-tissue tumours: 
the palmaris longus with muscle fibres extending down into the palm and simulating a compound 
palmar ganglion is a familiar example. They are among those conditions of which it may be 
said: ** to think of it is to make the diagnosis.” In this case the diagnosis could have been 
made by noting the lack of translucency of the tumour and its hardening and increase in size 
when the finger was extended against resistance. 

This case illustrates that when such muscles are constricted by normal retinacula under 
which they pass they may cause symptoms. Division of the retinaculum gave considerable 
relief in this case. 


SUMMARY 


1. A case is described in which the extensor indicis tendon was replaced by a short muscle 
arising from the soft tissues on the dorsum of the wrist. 
2. The patient complained of pain in the hand after heavy use. This was considered to be 


due to constriction of the muscle by the extensor retinaculum. Division of the retinaculum 
was followed by a considerable improvement in his symptoms. 


I wish to thank the Medical Director-General of the Navy for permission to publish this report. 
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TRIPHALANGEAL THUMB IN A BANTU FAMILY 
I. ABRAMOWITZ, JOHANNESBURG, SOUTH AFRICA 
Surgical Registrar, Coronation Hospital and University of the Witwatersrand 


Triphalangeal thumb is a rare and interesting anomaly with a strong hereditary tendency. 
The present communication reports its occurrence in three generations of a Bantu family. 
Incidence—The first report of a triphalangeal thumb was published by Struthers in 1863, and 
its comparative rarity may be indicated by the fact that in a review of the literature for the 
ensuing fifty-two years (Stieve 1916) only thirty-nine-cases were collected. 

Lapidus, Guidotti and Coletti (1943) discovered six cases while examining 75,000 men 
drafted to an American Army centre. These workers quoted a statement by Dr M. Pomeranz, 
radiologist of the Hospital for Joint Diseases in New York, that during the past twenty-five 
years there had not been seen a single case of triphalangeal thumb in his department. 

During the past decade sporadic reports have appeared in both English and Continental 
journals. The occurrence of triphalangeal thumb in the Negro has been reported by Frere 
(1930). In South Africa the only previous report of its occurrence in the Bantu was made 
by McGregor (1926). 

CASE REPORTS 
Case 1—A Bantu boy (Shangaan), a first-born child aged eight years, was admitted to the 
Coronation Hospital in February 1958 under Mr B. Lewin, with a supracondylar fracture of 
the left humerus. During the examination it was noted that both his thumbs were long, the 


Fic. 1 
Case | 


tip of each reaching to the level of the middle of the middle phalanx of the index finger (Fig. 1). 
Both thumbs consisted of three phalangeal elements. The distal phalanges were held in slight 
flexion and ulnar deviation. The skin creases overlying the dorsum of the distal interphalangeal 
joints were smooth, but those over the proximal interphalangeal joints were well marked. 
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Movements of the distal interphalangeal joints were restricted to about 5 degrees of palmar 
flexion, whereas the proximal interphalangeak joints were freely mobile. The metacarpo- 
phalangeal joints were not only freely mobile in flexion and extension but also possessed an 
unusually wide range of abduction and adduction. The carpo-metacarpal joint movements 
were normal. 


Fic. 2 
Case | 


Radiographs (Fig. 2) confirmed the presence of triphalangeal thumbs: all three phalanges 
were well formed on both sides. Both metacarpals possessed basal and capital epiphyses. 
Radiological examination showed both feet to be normal. No other anomalies were noted. 


Case 2—The woman in this case was a Bantu (Shangaan) aged twenty-five years, and the 
mother of the patient in Case 1. Like her son she was a first-born child and neither her brother 
nor her two sisters had an abnormality of the thumbs. She has three children, but the boy 
described in Case | alone has the anomaly. (The other two children were not examined by 
the author.) 

Both her thumbs appeared relatively long (Fig. 3). The tip of the left thumb reached to 
the level of the proximai interphalangeal joint of the index finger. The right thumb was 
slightly longer and reached to the level of the middle of the middle phalanx of the index 
finger. The distal phalanges of both thumbs were held in slight flexion and ulnar deviation. 
The skin creases over the dorsum of both thumbs were absent. Both distal interphalangeal 
joints were relatively immobile, movement being restricted to about 5 degrees of flexion. 
The metacarpo-phalangeai joints were especially mobile in flexion, extension, abduction and 
adduction. The carpo-metacarpal joints were freely mobile. No other abnormalities were 
noted. 

Radiographs (Fig. 4) showed that a triphalangeal thumb was present only on the right 
side. The middle phalanx on this side consisted of two wedge-shaped ossicles. The medial 


VoL. 41 B, No. 4, NOVEMBER 1959 
H 





768 I. ABRAMOWITZ 


or ulnar ossicle was distinct and free, whereas the radial or lateral element appeared to be 
fused to the radial side of the head of the proximal phalanx. Both feet were radiographed 
and found to be normal. 


\ 
\ 


. 
a} 
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Fic. 4 
Case 2 


Case 3—The father of the woman in Case 2, a Bantu Shangaan man of sixty-seven years, was 
examined. Both his thumbs were relatively long, the tips of his thumbs reaching to the level 
of the middle of the middle phalanges of his index fingers (Fig. 5). Both terminal phalanges 
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be were radially deviated, with restriction of movements at the distal interphalangeal joints. The 

ned dorsum of each thumb was smooth, with few creases. The metacarpo-phalangeal joints were 
freely mobile in all directions, as in Cases | and 2. No other anomalies were apparent. 


Fic. 6 

Case 3 
was Radiographs of the hands (Fig. 6) did not show triphalangeal thumbs, but suggested that 
vel there might have been a triphalangeal thumb on the left. The distal end of the proximal 
ges phalanx presented a duckbill structure, in that two elements projected from the radial and 
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ulnar sides respectively. The ulnar projection was the more prominent. It is suggested that 
these projections are comparable to the ossicles mentioned in Case 2, which had either not 
separated from, or had become fused with, the related proximal elements. 


DISCUSSION 


Etiology of triphalangeal thumb—Various hypotheses have been advanced to explain the 
presence normally of only two phalanges in the thumb. Galen (quoted by McGregor 1926) 
suggested that the thumb has no metacarpal, and that the so-called metacarpal is in fact a 
proximal phalanx. Those who favour this view point out that the thumb metacarpal usually 
has a basal epiphysis, and in this respect behaves more like the other phalanges. Moreover, 
in its structure and in its mobility restricted practically to one plane, the metacarpo-phalangeal 
joint of the thumb has the characteristics of an interphalangeal joint. The metacarpo- 
phalangeal joints of the other digits possess mobility for adduction and abduction movements 
as well as for flexion and extension. In all the cases described here there was free mobility 
at the metacarpo-phalangeal joints, suggesting that in these cases the joints behaved like those 
of the other digits. 

There are, however, strong arguments against Galen’s theory: thus a triphalangeal thumb 
may be associated, as exemplified in our series, with 1) capital epiphyses in the thumb 
metacarpals (Frazer 1940); and 2) both capital and basal epiphyses in the same thumb 
metacarpal (Gray’s Anatomy 1949) (Fig. 2). 

The evidence available suggests that the terminal phalanx of the normal thumb represents 
the fusion of two elements. This view was held by Frazer (/oc. cit.), who drew attention to a 
similar occasional happening in the little toe of the foot. 
The fact that the terminal phalanx of the thumb in normal 
hands is longer than the distal phalanges of any of the other 
fingers, notwithstanding that the thumb is the shortest digit 


this theory. 

If this is acceptable, one must conclude that triphalangism 
in the human thumb represents the failure of fusion of the 
distal phalanx with a middle phalangeal element. Wilkinson 
(1953), who supported this view, dissected 100 fingers and 
thumbs and compared the nature of the insertions of flexor 
pollicis longus and its homologue flexor digitorum profundus. 
He showed that the superficial fibres of flexor digitorum 
profundus diverge from the midline ventral groove to be 
inserted on each side of the base of the ventral surface of 
the distal phalanx, exposing the deeper fibres which are 
inserted more distally (Fig. 7). In the case of the flexor 
pollicis longus the deeper fibres diverge, forming two distinct 
lateral fasciculi, which are inserted on each side of the ventral 

“....“ aspect of the base of the terminal phalanx of the thumb. 

B The superficial fibres, however, pass vertically and distally 

Fic. 7 to their attachment. Wilkinson believed that these fasciculi 

A—Insertion of tendon of flexor represent rudiments of a flexor sublimis tendon in the thumb, 
ye Siew hele tame which has become fused with the profundus tendon. This, 
Note lateral fasciculi. he suggested, has accompanied the fusion of the terminal 

and middle phalanges and caused the homologue of the 

sublimis tendon to become attached to that part of the fused element which corresponds to 
the middle phalanx. I have conftrmed Wilkinson’s observations, in the Bantu, in an earlier 
investigation (Abramowitz 1955). No account exists of a dissection of a triphalangeal thumb, 
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and, as Wilkinson pointed out, “‘ It would be interesting to see what the arrangement of the 
lateral fasciculi would be in a triphalangeal thumb.” 

Various other theories have been advanced regarding triphalangeal thumb. Joachimsthal 
(1900) believed that in some instances a triphalangeal thumb represents a duplication of the 
index finger with the absence of the thumb. 

Haas (1939), in a study of three families, observed longitudinal splitting of the distal 
part of the nail phalanx, giving it a duckbill appearance. He asserted that triphalangeal 
thumb in its various forms represents arrested attempts at bifid thumb formation. The duckbill- 
like appearance of the middle phalanges in Cases 2 and 3 lend support to this theory. 

The frequency with which triphalangeal thumb and bifid thumb are combined (Lapidus 
et al. 1943) stressed the close relationship of these two anomalies. Lapidus suggested that 
triphalangism of the thumb may be an incomplete development of the distal part of one of 
the two nail phalanges of a bifid thumb. If this is correct, the additional phalanx of a 
triphalangeal thumb is not a true middle phalanx, but a surviving portion of the base of one 
of the phalanges of a bifid thumb. The presence of ulnar deviation of the terminal phalanges 
of the thumbs, described in the present series, as well as by previous authors, suggests that 
the radial member in a bifid thumb was lost, while the ulnar member remained retaining its 
original ulnar position. 

Hereditary aspects—Triphalangism of the thumb shows a definite hereditary pattern. Previous 
reports have drawn attention to this phenomenon, and in the present series there is little 
doubt that the anomalies are related in the three cases by direct hereditary influence. It is 
interesting that both the mother and her child (Cases 2 and | respectively) were first-born 
offspring. 

SUMMARY 
1. Three cases of triphalangeal thumb are described in three generations of a Bantu family. 
In the youngest member both thumbs were affected; in his mother and grandfather only one 
thumb was abnormal. 
The literature is reviewed and the etiology of the anomaly is discussed. 
Attention is drawn to the hereditary tendency of this condition. 


2. 
> 


I wish to express my appreciation to Professor D. J. du Plessis, head of the Department of Surgery, University 
of the Witwatersrand, for comments and suggestions in the preparation of this paper. I also wish to thank 
Mr B. Lewin, F.R.C.S., Senior Surgeon at the Coronation Hospital, in whose department these cases were seen, 
for helpful criticism and advice. My thanks are also due to Dr M. E. Davenport and Dr S. H. Getz of the 
Radiology Department, Coronation Hospital, for radiographs of the patients, and to Dr G. Elliot, Superintendent 
of the Coronation Hospital, for permission to publish this report. 
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FRACTURE-DISLOCATION OF THE THORACO-LUMBAR SPINE 
A New Method of Internal Fixation 


F. R. ZADIK, WIGAN, ENGLAND 
Fram the Orthopaedic Department, Royal Albert Edward Infirmary, Wigan 


Neurological recovery never occurs in paraplegia from spinal cord damage in fracture- 
dislocations of the spine, and minor neurological improvement is rare even if open reduction 
is carried out within a few hours of injury. The main advantages of immediate open reduction 
and internal fixation were made clear by Holdsworth and Hardy (1953) and by Watson- 
Jones (1955). Pain is relieved immediately; nursing, including frequent turning, is much 
facilitated. This contributes to the vitally important care of the skin and the bladder in 
paraplegic patients. The great majority of deaths used to be the result of infected pressure sores 
and of urinary infection. An important clinical observation in many patients is that some 
nerve roots escape destruction, often those which supply iliopsoas and quadriceps, upon 
which muscles the patient depends for re-education in walking. Internal fixation protects 
these nerve roots from further damage. 

The usual method of fixation is to screw or bolt plates to the spinous processes after the 
dislocation has been reduced. This is a difficult and lengthy procedure, and redislocation can 
occur if the fixation is not firm. Guttmann (1954) showed two patients in whom this 
had happened. 

With the help of Mr T. S. Beardmore of Messrs Chas. F. Thackray Ltd. of Leeds, I have 
devised an appliance which makes firm internal fixation easy (Fig. 1). It is designed to hold the 
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Fic. 1 
Appliances for fracture-dislocation of the spine. The * open” and “ locked ” 
positions are shown. 


spine in the reduced position by gripping the spinous processes of the vertebra above the 
dislocation and the one below. It is long enough to accommodate three vertebrae should 
one spinous process be broken. The short arm of each half is angled to prevent swivelling 
and its end is pointed to allow introduction under the interspinous ligament; the nut is 
conical in order to hold tightly. 


TECHNIQUE OF OPERATION 


The operation is done as an emergency with the patient prone on a table that can be 
** broken ”’ at the level of dislocation. As the interspinous ligament is torn, and the gap may 
be felt, the level is confirmed by palpation. A short vertical incision allows exposure of 
spinous and articular processes. Locked articular processes are disengaged by flexion, and 
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the vertebrae are guided into place with lion forceps when the table is straightened. 
Each half of the appliance is then introduced separately by pushing its shorter arm under the 
intact interspinous ligament in the space above and below the dislocation. The two halves 
are locked together and tightened by turning each nut alternately with the spanner. Reduction 
is complete when the distance between the two spinous processes is normal. Stability is 
maintained by the firm hold that the appliance has on these processes and is sufficient even 
when one or two articular processes are broken (Figs. 2 and 3). In one patient a spinous 
process was broken, but the appliance proved long enough for three segments after small 
notches had been cut in the nearest intact spinous processes. 


Fic. 2 Fic. 3 


Figure 2—Typical fracture-dislocation of the spine. Figure 3—The dislocation reduced and secured by the 
appliance. 


No other means of fixation is used. Turning the patient is started immediately; it does not 
hurt him and there is no danger of redislocation. With this method pressure sores never occur 
and mobilisation is begun after four weeks. Some collapse of the affected vertebral body 
often occurs then, but no redislocation. 

During the last five years this apparatus has been used in eight patients at Wigan and 
Leigh, all except one of whom were paraplegic: the mechanical fixation was always satisfactory 
and redisplacement did not occur in any patient. 


Two of the patients were under the care of Mr E. Knowles, who kindly allowed me to include them in the series. 
I wish to thank Mr J. Kilshaw, of the Department of Medical Illustration of Manchester Royal Infirmary, 
for help with the illustrations. Messrs Chas. F. Thackray Ltd. of Leeds made the appliance. 
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AN ADJUSTABLE MOBILE CASSETTE HOLDER 
FOR ORTHOPAEDIC OPERATIONS 


E. THYGE MADSEN, VEJLE, DENMARK 
From the Department of Surgery, County and City Hospital, Vejle, Denmark 


The dangerous risk of exposure to x-rays during operations on fractures has long been 
recognised. It is astounding that so few fracture clinics are properly equipped to protect 
the operation room staff from radiation. Surgeons and nurses do not wear a heavy 
lead apron underneath their operation gowns, and their rubber-gloved hands are not protected 
if the film cassette, covered by a sterile towel, is held in position by hand when the film is taken. 

Inspired by Pyper’s (1957) description of a modified cassette holder for both antero- 
posterior and lateral films at hip nailing operations, we found that some similar device might 
be useful for many other orthopaedic operations. We constructed a simple apparatus which 


Fic. Fic. 2 
The adjustable cassette holder. Lateral radiography of the hip. 


allows the cassette to be held in any position, without the assistance of the surgeon or his 

* sterile ’’ team (Fig. 1). It was made in the hospital’s own workshop at a very low cost. 
We have now used it for several months and it has proved useful for many purposes, 

especially for operations in which the electronic amplifier for screening is not suitable, for 
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example: 1) for lateral pictures at hip nailing operations, the cassette is pressed with its edge 
against the patient’s flank (Fig. 2); 2) in fractures of the lower leg when reduction is performed 
with the Boéhler traction apparatus, the cassette can easily be pushed underneath the leg for 


Fic. 4 
Other applications of the cassette holder. 


antero-posterior pictures (Fig. 3), or held on the side of the leg for lateral projections, or in 
any oblique position required (Fig. 4); 3) for lateral pictures in fractures of the skull, the 
cassette is placed so that it supports the head of the unconscious patient during exposure. 


The author wishes to thank Chief Engineer, Mr Rasmus Petersen, Vejle, for his valued assistance in the 
construction of the apparatus. 


REFERENCE 
Pyper, J. B. (1957): An Aid in the Reduction of Radiation Hazard in the Operating Theatre. Lancet, ii, 1,204. 


VOL. 41 B, No. 4, NOVEMBER 1959 





A GIGLI SAW INTRODUCER FOR McMURRAY’S OSTEOTOMY 
IAN K. SHARP, HULL, YORKSHIRE, ENGLAND 
From the Department of Orthopaedic Surgery, Hull Royal Infirmary 


Insertion of the Gigli saw for McMurray’s osteotomy is usually rather difficult with 
conventional instruments, because the saw must be passed round the shaft above the lesser 
trochanter in the very restricted space between the psoas tendon and the medial surface of 
the femoral neck. The instrument described has been devised to obviate this difficulty. It is 
a three-quarter circle hook with a hinge and locking collar; the collar, by sliding towards the 
handle, locks the hook in its curved position (Fig. 1). 


Fic. 1 
Gigli saw introducer in the unlocked and locked positions. 


Technique—Two bone levers are inserted round the femur, the anterior one being above the 
lesser trochanter, lateral to the psoas tendon, and the posterior one meeting this on the medial 
aspect of the femur. The latter lever is then withdrawn, and the introducer, with its hinge 
fully open, is inserted along the passage thus formed. When the point of the introducer can 
proceed no farther because of the impingement of the handle on the lower margin of the wound 
the handle is elevated and pushed in. This pressure causes the collar to slide back automatically 
over the hinge, thus locking it, and further depression of the handle brings the point into view. 
One end of the saw is engaged in the small notch in the introducer, which is then withdrawn, 
the hinge automatically unlocking by the resistance of the tissues on the collar, or by the 
touch of an artery forceps. 


I am indebted to Mr K. Elvidge of the Westwood Hospital, Beverley, who manufactured the prototype to my 
design. The instrument is obtainable from Messrs Chas. F. Thackray Ltd. of Leeds. 
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A METHOD OF CONTROLLED BONE DIVISION 
IN THE McMURRAY OSTEOTOMY 


F. WILLIAM SHEA, LEEDS, ENGLAND 
From the General Infirmary, Leeds 


The oblique osteotomy of McMurray is a simple operation. Nowadays it is frequently 
performed, often on patients not fulfilling the criteria laid down by the originator of the 
operation, and complications from faulty technique occur. Acquaintance with several 
orthopaedic centres has revealed three sources of 
failure even in the most experienced hands: 
1) failure of displacement of the fragments because 
of a spike of calcar femorale retained on the 
distal fragment; 2) anterior displacement of 
the femoral shaft after flexion deformity 
of the hip; and 3) injury to the sciatic nerve in 
the presence of lateral rotation of the femur 
at the hip. 

The first two of these complications are quite 
common and all three are easily prevented by 
dividing the femur with a Gigli saw. Although 
not acknowledged in standard works of operative 
technique or sundry papers in surgical journals, 
the method has been practised in this department 
for some years; it is simple, easily controlled and 
equally applicable whether the fragments are fixed 
internally by a spline or externally by plaster. 
Technique—The upper end of the femur is 
approached in the usual way through a vertical U 
mid-lateral incision dividing the fascia lata and 
splitting the vastus lateralis. After the bone has 
been bared the lesser trochanter is located. The Fic. 1 
guide, a disused relic of the days of circumferential — The guide used for the insertion of the Gigli saw. 
wiring (Fig. 1), is inserted from the front of the 
femoral shaft immediately proximal to the lesser trochanter in contact with the bone until it 
presents again in the back of the wound. The Gigli saw is then introduced through 
the guide, the withdrawal of which leaves the saw in contact with the medial circumference 
of the bone. Consequently the bone is divided from within outwards under full control. In 
addition to the usual obliquity the osteotomy can be directed from before backwards and 
proximally in order to prevent forward displacement of the lower fragment. As division 
of the bone is completed the shaft of the femur spontaneously falls into the desired position 
of displacement. 











It is my pleasure to thank Mr A. B. Pain and Mr J. M. P. Clark for introducing me to this method and Mr Clark 
for generous help in preparing this communication. 


VoL. 41 B, No. 4, NOVEMBER 1959 





EXTRACTOR FOR KUNTSCHER NAILS 


J. H. PENROSE, COVENTRY, ENGLAND 
From the Coventry and Warwickshire Hospital 


Anyone who has encountered the troublesome complication of jamming of a Kiintscher nail 
during insertion will welcome an alternative to the present type of extractor which sometimes 
fails because of the lack of an effective point of counter-pressure. 

The instrument illustrated here works on a screw principle like the extractor for Smith- 
Petersen nails, and is assembled by inserting the threaded bar and hook (a) through the tube (c) 
and engaging the hook with the slot in the nail. The irregularly shaped sleeve (b) is then 
rotated until the instrument is suitably aligned, after which the nail can be extracted with 
ease by rotating the capstan (d) in a clockwise direction. An additional sleeve with a greater 
transverse inclination is available for use with very oblique fractures. 


The nail extractor shown dismantled. 


The apparatus has been evolved by our Orthopaedic Theatre Superintendent, Mr R. J. 
Brigden, and is now manufactured by Messrs Zimmer Orthopaedic Ltd., of Bridgend, 
Glamorgan. It can be used for removal of the nail after union of the fracture has occurred, 
but by this time the nail is usually loose in the medullary cavity and extraction with the standard 
apparatus does not often present great difficulty. 
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ILIAC SKELETAL CROSS TRACTION 
A Method of Treatment of ‘‘ Oyster-Shell ’’ Pelvis 


Guy ALMOND and ERIC VERNON, DOUGLAS, ISLE OF MAN 
From the Noble’s Hospital, Isle of Man 


Skeletal traction through the iliac crests has previously been used in the treatment of 
sacral bed-sores (Blockey 1953) and spondylolisthesis. In these cases a simple forward lift of 
the pelvis is all that is necessary. If the traction be taken across to the opposite side compression 
of the pelvis can be obtained, and if the obliquity be varied in an upward or downward direction 
some vertical control can also be obtained. 

In cases of fracture-dislocation of the pelvis we have found difficulty in applying a hip 
spica in the lateral position as recommended by Watson-Jones (1943), particularly in the 
presence of visceral damage. The ordinary sling method is on the whole effective. 


ae 
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Fic. 1 Fic. 2 
The hooks: note the rectangular cross-section. The patient during treatment. 


A method of skeletal compression using pins in the iliac crests and in the femur joined 
by turnbuckles has been described (Johnson 1957). This appears cumbersome and complicated. 
Wiring the symphysis has been done, but for many reasons—cutting out, sepsis, breakage of 
wires—is not popular. 

The following technique is simple and appears to work. It is, we think, particularly 
applicable in the presence of other injuries. 

Stainless steel hooks made flat in cross-section (to avoid cutting out) (Fig. 1) are inserted 
under local anaesthesia from without inwards just behind the anterior superior iliac spines, 
the oblong slit in the bone being made by placing two drill holes close together and breaking 
down the intervening bridge of bone. 
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Fic. 3 
The injury before treatment. 


. Fic. 4 
After application of hip spica in lateral recumbency. 
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ILIAC SKELETAL CROSS TRACTION 


Fic. 5 
After the adoption of skeletal cross traction. 


In the case of the patient illustrated in Figures 2 to 5 (a slight man) eight pounds of 
traction on each cord was sufficient to obtain reduction and maintain apposition of the 
symphysis for eight weeks. This was followed by three weeks non-weight-bearing exercises 
and walking with crutches at twelve weeks. 


If there is much upward displacement traction on the appropriate leg can be combined 
with the crossed iliac traction—as was done in the case shown—twelve pounds skin traction 
being applied to the left leg. 


The original hooks were made by the engineer at the Noble’s Hospital, to whom our thanks are due. They 
are now being made by Messrs Zimmer Orthopaedic Ltd. 
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THE NORMAL VASCULAR SUPPLY OF THE VERTEBRAL COLUMN 
IN THE GROWING RABBIT 







V. P. AMATO*, SLIEMA, MALTA, and R. BOMBELLIT, VENICE, ITALY 







From the Nuffield Orthopaedic Centre, Oxford 


Only superficial accounts of the blood supply of the vertebral column are given in text- 
books of anatomy, and a search of the literature suggests that not very much is known about it. 
Much of what is described is by no means universally accepted, and contradictions exist 
with regard to nomenclature and the relative importance of the vessels described. Little or 
no attention is paid to the neural arch. 

Lexer, Kuliga and Tiirk (1904) published their excellent monograph on the blood supply 
of bones, including some vertebrae, but it lacks detail of the intrinsic supply to the body and 
to the neural arch. Hanson (1926) discussed certain special diseases and anomalies of the 
spine, relating them to the vertebral blood supply, and described the smaller arteries and 
venous drainage. Béhmig (1930) gave an account of the blood supply of the vertebrae in the 
foetus and in infants. He described dorsal, axial and ventrai intervertebral disc arteries, 
supporting his statements by illustrations of histological preparations. 

Wagoner and Pendergrass (1932) studied the circulation in a still-born infant, after 
injection. They described sinusoidal plexuses in the body, and discussed a relationship 
between these and radiological appearances and pathological affections of diseased vertebrae. 
In 1939 they also described the causation of the anterior and posterior notch shadows in the 
vertebral bodies in relation to the penetration of blood vessels. 





































TABLE | 


AGES OF RABBITS STUDIED 





Age Number studied 


21-day foetus ; I 





Birth-2 weeks 
2-6 weeks 
6 weeks-—3 months . 


3-6 months . 


+ + A A 


6-9 months 











Ferguson (1950) reviewed the literature and submitted his conclusions from a study of 
the circulation in foetal and infant spines. He could not agree with BOhmig’s findings and 
concluded that the only arteries to the body worthy of the name are: 1) one which enters 
the mid-dorsal surface of the centrum from an anastomosis in the floor of the spinal canal; 
and 2) two small antero-lateral branches which arise from the segmental arteries. According 
to him the neural arch receives a rich blood supply from an anastomosis between the arteries 
of the posterior rami of the segmental arteries. 

In a study of the blood supply in the rabbit it became clear to us that the pattern of the 
intrinsic supply to the vertebrae was not a static one, but that there was a definite and orderly 
evolution during various stages of growth until adult life was reached. 


* Lord Nuffield Research Scholar in Orthopaedic Surgery. + British Council Scholar. 
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CARTILACINOUS BODY 


ARTERY 


SPINAL CORD 


Fic. 1 
Transverse section of a twenty- 
one-day-old foetal vertebra. The 
body is entirely cartilaginous and 
receives no blood vessels. The 
spinal artery only supplies the 
cord in which the well developed 
network of vessels is well shown. 





Fic. 2 


Transverse section through centre of body of four-day-old rabbit. The nucleus is being developed around the 
stems of the vascular sprouts which have invaded the body from several directions. 
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The rabbit was chosen because it is readily available at the several ages required. 
Also, in other studies we have noted the similarity of the vascular distribution in corresponding 
bones of rabbit and man, and we are confident that a close comparison can be made. The 
vertebral body of the rabbit differs but little in fundamental architecture from that of the 
human, the differences being confined to the neural arch processes in matters of size only. 


METHODS AND MATERIALS 


Table I gives details of the twenty-five vertebral columns studied; twenty-one days of 
foetal life was the earliest at which it was found possible to inject a specimen (the injection 
was made through the left ventricle). 

In all rabbits an injection mass of equal parts of barium sulphate (10 per cent) and Berlin 
blue (2 per cent) was used. It was introduced into the aorta or into the left ventricle soon after 
the animal had been killed by a lethal intravenous injection of Nembutal. 

The vertebral columns were dissected free and radiographed. The preparations were 
decalcified and then rendered transparent in Spalteholz solution and studied unstained by 


Fic. 

Section through the same body as in Figure 2 but from the 

uppermost third, where it is still cartilaginous. The heads of the 
vascular sprouts only are visible. 


means of a dissecting microscope (Trueta, Barclay, Daniel, Franklin and Pritchard 1947; Trueta 
and Harrison 1953). The vertebrae were cut at varying planes and levels. With twenty-five 
vertebrae to each column, the number of individual studies ran into hundreds. It should be 
mentioned that it was difficult to clean the specimens for examination as well as to leave the 
venous plexus undisturbed when removing the spinal cord in many cases. As the arteries lie 
under cover of the veins, the latter had to be removed for the arterial system to be studied. 


FINDINGS 


Development—In the youngest column studied, from the twenty-one day foetus, paired 
segmental arteries were given off from the aorta opposite the centre of each vertebra. Each of 
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these, after giving off a posterior branch at the side of the column at the level of the intervertebral 
disc, continued laterally to supply the rest of the foetal segment. From the posterior branch, 
a spinal artery arose and immediately entered the intervertebral foramen. The vertebra, being 
at this stage entirely cartilaginous, received no vessels, the spinal artery being concerned 
solely with supplying the spinal cord and meninges. Cross sections showed a rich and orderly 
network of vessels supplying every section of the cord (Fig. 1). 


CENTRUM 
POSTERO- 


LATERAL ast EPIPHY SIAL 


Fic. 4 


The direction of this oblique section of the 

lumbar vertebrae is shown in Figure 2. 

The network of vessels in each centrum 
and neural arch can be seen. 


° 


Immediately before birth the waist of the vertebral body is invaded by a number of 
vascular sprouts on all sides. These travel towards the centre and then turn at right angles 
forwards or backwards—that is, cephalad or caudad. Small ossific nuclei surround the stem of 
each “ sprout”’ as soon as it changes direction. 

In the four-day-old rabbit the ossific nucleus of the centrum was already well established, 
particularly in the thoraco-lumbar region. The sprout heads, similar to those described in 
the growing head of the femur by Trueta in 1957, always kept ahead of the developing nucleus 
(Figs. 2 and 3). An ossific nucleus was seen developing in the neural arch and it first appeared 
in the cervico-thoracic region. 

Between the first and the third week the nuclei developed apace. The vessels entering 
the centrum from the posterior surface gradually enlarged and took over the supply of the 
whole ossifying area. Those entering anteriorly diminished in size and finally disappeared. 
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The neural arch vessels spread forwards into the antero-lateral part of the body, starting in 
the cervical and upper thoracic region and spreading towards the lumbar vertebrae; other 
branches grew into the laminae and the articular processes (Fig. 4). 

In the three-week-old rabbit a new phase occurred. Vascular sprouts coming from the 
periosteal vessels externally and the spinal artery internally invaded the areas adjacent to the 
intervertebral discs; these areas were destined to become the epiphyses of the vertebral bodies. 





Fic. 5 
The ventral artery. Section 
showing the ventral artery arising 
from the spinal artery at the level 
of the intervertebral disc. Note the 
ramifications inside the bone when 
it divides to supply both halves, 
and the epiphysial arteries entering 
the epiphysis from the posterior 
aspect, making a right-angled bend. 


Thus, each pair of spinal arteries, at this stage, had branches supplying: 1) the cord, 2) the 
contiguous halves of the vertebral bodies, and 3) the contiguous halves of the neural arches. 
Each vertebral body had four nutrient arteries converging on the nutrient foramen posteriorly. 
one from each spinal artery: they supplied the centrum. The postero-lateral parts of the body 
had a vascular supply from the artery to the neural arch, and the two epiphysial regions 
were also getting their own blood vessels. 

Between the third and sixth weeks the evolution of the blood supply continued. Of the 
vessels invading the epiphysial region, from four to six persisted posteriorly. They arose from 
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Fic. 6 


The terminal ramifications of the nutrient artery at the metaphysial end, showing the capillary loops ending at 
one level. Note the horizontal epiphysial artery giving branches to the whole circumference of the epiphysis. 
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Transverse section of an epiphysis ida the vessels entering its posterior 
surface and fanning out over its whole extent (compare with Fig. 6) 
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Fic. 8 
The posterior surface of two vertebral 
bodies with the intervertebral disc 
There are three zones of vascular 
supply—one, the centrum supplied 
from the “ ventral ” artery, and two 
lateral zones from the anterior 
branches of the “ dorsal” artery. 
The centrum has not been injected, 
but the epiphysial branches can be 
seen entering the epiphysis. 





An enlargement of the central portion .of Figure 8 to show the anastomosis between the epiphysial arteries. 
On the bottom left-hand corner the metaphysial ramifications can be seen. 
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the nutrient arteries to the centrum. In most cases the arteries supplying the cephalad part 
of the vertebra took over the supply of the caydal half of the same vertebra, so that each 
vertebra was now supplied by one pair of spinal arteries. The arteries previously supplying 
the caudal halves persisted as small anastomotic branches. 

Definitive pattern—This stage of the vascular pattern was reached when the epiphysis became 
established, and each body had epiphysis, cartilage plate and diaphysis, and the neural arch 


LAMINA 


‘ { 
PLANE OF 
SLAB. SECTION 








Fic. 10 


The dorsal artery of a lumbar 
vertebra. Above is the spinal 
artery. The branches on the right 
are anterior and these supply the 
postero-lateral portion of the body. 
Above and below, the outlines of 
the discs can be made out. The 
vessels to the left, going out of 
focus, are those to the lamina and 
articular processes. Anastomotic 
branches from the adjacent spinal 
artery are visible below. 


had all its processes fully developed. Three main branches arose from each spinal artery in 
the intervertebral foramen: 1) to the cord; 2) ventral to the centrum of the body and the 
epiphysis; 3) dorsal to the neural arch and the postero-lateral parts of the body. 

The blood supply to the cord will not be described further as it does not form part of this 
study. 

With the exception of small communications from the periosteal blood vessels, to be 
mentioned later, no artery usually enters the adult vertebra from its exterior; all arteries are 
found within the neural canal. 

The ventral artery arises in the intervertebral foramen; it travels on the posterior surface 
of the body obliquely towards the nutrient foramen, forming a “* V” with its fellow from 
the other side. It is joined, near the foramen, by a small anastomotic branch from the ventral 
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artery immediately caudal to it. Before entering the vertebral body it gives off: 1) an anastomotic 
branch to the ventral artery immediately cephalad to it, and 2) two or three epiphysial arteries 
to the epiphysis at either end. These arise at varying levels and travel towards the central 
part of the epiphysis posteriorly, then turn at right angles to enter the epiphysis. 

On entering the vertebral body the artery divides into cephalad and caudad branches. 
which in turn divide into smaller and smaller branches till they reach the central part of the 





Fic. 11 
The dorsal artery in a thoracic 
vertebra. A large anastomotic 
vessel is seen at the top of the 
picture. 


metaphysis at either end (Fig. 5). The terminal ramifications are formed of a vast array of 
short straight capillary loops all ending at the same level—that is, at the calcified, metaphysial 
end of the growth plate (Fig. 6). The postero-lateral parts of the metaphysis are supplied by 
arteries from the neural arch, as will be described later. 

The venous ends of the loops are drained by a system of veins which finally join up to 
form the basivertebral vein; this leaves the body posteriorly at the nutrient foramen. 

The branches to the epiphysis have already been mentioned. Usually four enter the 
epiphysis from its posterior aspect; they fan out over the whole extent of the epiphysis, 
anastomosing with one another and giving off numerous short branches to the epiphysial 
side of the growth plate and to the boundaries of the intervertebral disc (Fig. 7). Just before 
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entering the epiphysis these arteries give off numerous small branches, which anastomose 
behind the intervertebral disc with similar branches from the adjacent epiphysis and with a 
lattice work of vessels surrounding the annulus fibrosus (Figs. 8 and 9). 

Most veins of the epiphysis drain into those on the posterior surface of the body. Two 
veins usually drain antero-laterally into vessels which join the external plexus near the 
intervertebral foramen. In the adult, with the disappearance of the plate, the metaphysial and 
epiphysial blood vessels unite and the looped appearance of the metaphysial vessels disappears. 
The dorsal artery arises in the intervertebral foramen and is directed towards the pedicle, 
which it enters through a nutrient foramen on the inner surface a little below its upper border. 


Fic. 12 


Another dorsal artery in a lumbar 

vertebra, showing the terminal 

ramifications in the body (the 

extra-osseous portion of the artery 
is missing). 


It supplies the whole of the neural arch and its processes, as well as the postero-lateral part 
of the vertebral body and the transverse process. 

After entering its nutrient foramen the artery runs a straight intra-osseous course to the 
middle of the pedicle, where it divides like a spray into its terminal branches—namely, two 
anterior to the body and transverse process, and three posterior to the lamina and the spinous 
process, and to the anterior and posterior articular processes (Figs. 10 and 11). 

The anterior branches enter the postero-lateral angle of the vertebral body and are 
directed to either growing end. They divide and end at the metaphysial side of the growth 
plate in exactly the same way as do the nutrient arteries to the centrum. They usually supply 
a wedge-shaped area based on the postero-lateral third of the growth plate (Figs. 8 and 12). 
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From the cephalad branch springs the artery to the transverse process; it is largest in the 
lumbar region, where the processes are long, and it runs a straight intra-osseous course to 
the tip where it ends at a growth plate in a manner similar to the arteries to the body. The 
growing tip is capped by an apophysis, which receives its blood supply from the surrounding 
soft tissue. 

The posterior branches of the dorsal artery supply the rest of the neural arch. They run 
an intra-osseous course, fanning out to the articular processes, the laminae and the spinous 
processes. At the tips of the articular processes the arteries end at a growth plate in the same 
way as the arteries to the body. Each tip is capped by an apophysis. 


SPINAL ARTERY~ 


Fic. 13 
Sagittal section of a lumbar 
vertebra showing the neural arch 
supplied by two spinal arteries. 


In a number of cases the arteries to the neural arch spring from two spinal arteries and 
they restrict themselves to their own halves. A small anastomotic branch usually joins the 
two areas. This is a persistence of the pattern previously described as a developmental phase. 
It is found more commonly in the thoracic region (Fig. 13). 

The periosteal supply—The periosteum receives a rich network of blood vessels from the 
segmental arteries and from the surrounding soft tissues. At the intervertebral discs it is 
intimately bound down to the annulus fibrosus, and its blood vessels form an intricate 
lattice work bridging one periosteal area to another. At the posterior surface of the 
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Fic. 14 
Sagittal section of thoracic vertebrae 
of the rabbit to show the large vein 
on the posterior surface, overlying 
the ventral artery of which the 
ramifications can be seen in the 
body. 


disc there is an anastomosis (already mentioned) between these vessels and the epiphysial 
arteries. 

At the metaphysis of the bodies the periosteal vessels are in communication with the 
terminal branches of the nutrient vessels. 

The periosteum over the neural arch is supplied by vessels from the posterior branch of 
the segmental arteries. 

The venous drainage—The veins do not follow the strict pattern of the arteries. The veins are 
grouped into two longitudinal plexuses which run the whole length of the spine: 1) external, 
encircling the vertebrae, and 2) internal, in the neural canal. 

The external plexus is arranged mainly along the antero-lateral aspects of the bodies and 
along the posterior surfaces of the laminae. Large segmental branches accompany the arteries 
and they communicate with the internal plexus at the intervertebral foramina. Small emissary 
veins from the metaphysial ends of the body and from the epiphyses join the external plexus. 
The internal plexus in the neural canal drains two distinct areas which are separated by a 
thin membrane: one surrounds the spinal theca and the other lies close to the vertebra overlying 
the arteries. All the veins in the spinal canal are very large and bulky. 

At the back of the vertebral bodies two large veins run longitudinally. They run a wavy 
course and are very near to one another near the middle of the body, where they are connected by 
the basivertebral vein; theydeviate away towards the intervertebral foramina, where they connect 
with the external plexus (Figs. 14 and 15). The epiphysial veins drain into them at this level. 
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Fic. 15 
A coronal section of the posterior 
surface of a vertebra to show the 
H-shaped vein overlying the thinner, 
straighter arteries. 


A third column runs a longitudinal course at the junction of the two laminae. 
The intervertebral dise—At no age have we been able to detect any blood supply to the disc. 
There is, however, a definite supply of vessels from the epiphysial arteries to the boundaries 
of the disc. This blood supply resembles that which, in long bones, supplies the articular 
cartilage. 


DISCUSSION 

The developmental phases of the blood supply to the spine present a continually changing 
picture. It is easy, therefore, to understand why descriptions in the literature are confusing 
and often at variance. Most authors have studied foetuses or still-born children which have 
presented a fragmented picture. 

The evolution of the growth of the rabbit within a few months, compared with sixteen to 
eighteen years in man, has enabled us to construct, from the different phases, a more compleie 
account. We realise that what we have described may be found to differ slightly from the 
actual state in man, but because the main structure and subdivisions of the vertebral column 
are so alike the main vascular pattern is likely to be similar. 
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SUMMARY 


The blood supply of the vertebral column of the rabbit has been studied. A description 
of the embryological development of the blood supply is followed by a description of the 
blood vessels supplying the adult vertebra. 


This work was carried out at the Nuffield Orthopaedic Centre, Oxford, and we are greatly indebted to Professor 
J. Trueta for his continued inspiration and advice and for all the facilities placed at our disposal. Some of the 
material used had been previously prepared for examination by Dr A. Viana, to whom we are also most grateful. 
Our thanks are also due to Mr W. Charles, who was responsible for the radiographs and photographs, and to 
Mr A. Mann, who prepared our sections. 
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THE VASCULAR ANATOMY OF THE SPINE AND ITS RELATIONSHIP 
TO PYOGENIC VERTEBRAL OSTEOMYELITIS 


A. M. WILEY and J. TRUETA, OXFORD, ENGLAND 
From the Nuffield Orthopaedic Centre, Oxford 


Since Batson (1940) drew attention to the paravertebral system of veins there have been 
a number of reports of cases of spinal osteomyelitis attributed to the spread of infection by 
venous route from the pelvis (Deming and Zaff 1942; Donohue 1949; Myrhe 1949; Hurwitz 
and Albertson 1950; Alderman and Duff 1952; Romanus 1953; Wood 1954; Mussey 1954; 
DeFeo 1954; Leigh, Kelly and Weens 1955; Henson and Coventry 1956; Lame 1956; Liming 
and Youngs 1956). A thorough review of the literature and a further contribution of five 
new cases has recently been made by Henriques (1958). 

Harris (1941) pointed out that the paravertebral system of veins had been adequately 
described by Bock (1823) and by Breschet (1832), and that even earlier investigators were 
aware of it. It seems somewhat surprising that among the large series of cases of spinal 
osteomyelitis recorded before 1940—particularly those of Donati (1906), Volkmann (1915), 
Schwarz (1920), Wilensky (1934), Klein (1933), Kulowski (1936), Stammers (1938) and 
Turner (1938)—there have been only isolated instances of pelvic suppuration as a 
primary focus. Thus Kulowski, in sixty personal cases, saw a previous pelvic infection 
(prostatic abscess) in only one, and Stammers, in a smaller series, attributed the bony infection 
in one instance to a septic abortion. 

In an attempt to define the pathway by which organisms may reach the spine the vascular 


anatomy of the adult vertebrae has been investigated, and the more pertinent features are 
here described together with implications of the paravertebral venous plexus. The case 
histories of nineteen patients treated for osteomyelitis of the spine at this Centre from 1944 
to 1958 are reviewed. 

For a comparison, the details of eighteen non-spinal cases of adult osteomyelitis are set 
out in table form. Finally the place of pelvic sepsis as a focus for osteomyelitis is discussed 
in the light of the anatomical and pathological findings. 


THE VASCULAR ANATOMY OF THE SPINE 


Text-books of anatomy (Cunningham 1937, Gray 1954) make scant reference to the 
small blood vessels to bone. Wilensky (1934), Willis (1949), Ferguson (1950) and Harris and 
Jones (1956) described the distribution of the small arteries to the vertebral column. The 
work of Lexer, Kuliga and Tiirk in 1904 provided the most detailed and consistent description 
of the minute nutrient vessels to bone. Batson’s (1940) descriptions of the vertebral plexus 
need no confirmation. Anderson (1951) showed in living subjects that variations in abdominal 
pressure caused a varying flow of radio-opaque material through the large valveless vertebral 
plexus which connects freely with the central vein of the vertebral body. Nevertheless, Walldén 
(1952), investigating the causes of collapse of the rectum as it passes through the floor of the 
pelvis under certain:circumstances, pointed out that an increase of intra-abdominal pressure 
caused a collapse phenomenon wherever intestines or vessels pass out through the abdominal 
wall or into tissues or organs with a lower pressure. ‘* There can hardly be a flow of any 
considerable amounts of blood from the abdominal and pelvic cavities to the vertebral veins 
in straining, and in any event they will not be emptied.” 

The vertebral veins were studied by Anson, Cauldwell, Pick and Beaton (1948) during 
dissections of over four hundred cadavers. These authors depicted the central vertebral veins 
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as large channels freely communicating through the cortex of the vertebral body with the 
tributaries lying thereon. They failed to find any. direct venous communication between the 
(right) renal vein and the paravertebral plexus. This observation is referred to later. 
Anatomical studies—We have investigated the blood supply, both arterial and venous, of the 
human and animal (rabbit) vertebral column* in order to define exactly the minute vascular 
anatomy. 

Material—Twenty-five cadavers were studied. One subject was aged fifteen, one was twenty 
and the remaining twenty-three were over thirty years of age. No subject was rejected on the 
grounds of disease, but the younger cadavers were injected with more ease than the elderly 
and were used more extensively in the subsequent bony study. 

Method of preparation—To fill the arterial side the aorta was isolated by ligation above the 
bifurcation and below the renal vessels. Preliminary washing out of the vascular system was 
found to be unnecessary. About a litre of “‘ Micropaque”’ barium suspension was injected 

















Fic. 1 
The dorsal surface of the tenth thoracic vertebral body showing the large 
nutrient foramen. 


into the isolated aortic section with a large metal syringe. As is the usual practice at this 
Centre (Trueta and Harrison 1953, Trueta 1957), the injection was done slowly and at room 
temperature. 

The venous system was injected in a similar way. A segment of the main pelvic venous 
network was isolated by ligating the external iliac vein and the confluence of the common iliac 
veins. The segment was cannulated and a litre of “*‘ Micropaque” slowly injected with the body 
supine. Fluid quickly emerged from branches and tributaries in each case. Each leak point 
was clamped. To ensure bony filling from the venous plexus, we clamped the spinal cord in 
the lower thoracic region at the close of the venous injection and increased the pressure in the 
injecting syringe so that the suspension flowed freely from the surface of the vertebral bodies and 
from every neighbouring minute tributary. 

In the cadavers of three rabbits similar experiments were carried out: the rapid appearance 


* A paper from this Centre on the vascular anatomy of the rabbit’s spine is published elsewhere in this issue 
(Amato and Bombelli, page 782). Work is also in progress on the vascular anatomy of the spine in dogs. 
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of suspension in the basal cerebral sinuses was a feature in the venous injections of these 
animals. 

After the injection had been completed segments of the cervical, thoracic and lumbar 
vertebral column were removed and immersed in decalcifying agent (10 per cent nitric acid) 
After decalcification, horizontal and vertical slices a centimetre thick were cut from the 
vertebral bodies. Each slice was subjected to fine-grain radiography (using a cobalt tube 
and was then immersed in Spalteholz solution, which made it possible, under the dissecting 
microscope, to trace the course taken by the minute vessels to and within the bone. 
Observations—The arrangement of the nutrient vessels is similar in the cervical, thoracic and 
lumbar vertebral regions: a vertebral, intercostal or a lumbar artery lying close against each 
vertebral body supplies to the nearby bone minute vessels which penetrate directly the cortex 
and ramify within the underlying marrow. In addition, at each intervertebral foramen a 





DISC 


Fic. 2 
Vertical section through body of second lumbar vertebra, showing 
the vertebral extension of the venous plexus. 


posterior spinal branch enters the vertebral canal and divides into an ascending and a 
descending branch. Each branch anastomoses with those from the segments above and below, 
and from the other side, forming thereby an arterial network on the dorsal, or posterior, 
surface of each vertebral body. From this network are given off some three or four nutrient 
arteries which enter the vertebral body through a large centrally placed nutrient foramen in 
the dorsal surface.of the bone (Fig. 1). 

The venous drainage of the vertebral body is tree-like in its arrangement as seen on 
vertical section (Fig. 2). From the metaphysis minute tributaries drain to the centre of the 
vertebral body, being collected into a large valveless venous channel which emerges from the 
central dorsal nutrient foramen and drains into a vast loose plexus lining the vertebral canal. 
The tributaries of the vertebral body are connected, through the bony cortex, by channels of 
inconstant size and site, with the veins lying on the abdominal and lateral surfaces of the 
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Fic. 3 
Vertical section through the body of the second lumbar vertebra, showing the 
distribution of the nutrient arterioles. 
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Fic. 4 


Horizontal section through the body of the second lumbar vertebra of an elderly adult, 
showing senile hyperaemia. 
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vertebral bodies. This paraspinal and spinal venous plexus constitutes Batson’s vertebral 
plexus. 

Within the vertebral bodies the distribution of the nutrient arterioles is seen from Figures 
3 and 4. The posterior spinal arterioles anastomose freely with those entering the bone more 
directly from the segmental artery. We were struck by the increased vascularity of specimens 
obtained from elderly subjects (Fig. 4). 
Comment—Our injections showed that the bony tributaries of Batson’s plexus were smaller 
than expected and tail off to the metaphysis as minute twigs, here and there communicating 
through the substance of the vertebral body with the veins lying on the abdominal surface of 
the bone. These tributaries of the venous system were filled only with considerable difficulty 
and under pressure. A number of imperfect venous injections were encountered. Contrariwise, 
the arterial injections were performed with ease and showed well the vascularity of the vertebral 
metaphysis. 

By this series of injections we have demonstrated to our own satisfaction that there are 
available two direct routes for the spread of disease processes to the vertebral marrow: the 
nutrient arteries of easy access, and the much less accessible paravertebral venous system. 


CLINICAL CASE REPORTS 


Case 1-—A man aged fifty was admitted in November 1956. He had sustained a traumatic 
rupture of the urethra thirty-three years before, and had developed a stricture which required 
repeated dilation. This was complicated by peri-urethral abscesses, and by vesical stones 
which required surgical removal. The last episode resulted in acute retention, with a further 
peri-urethral abscess; so a suprapubic cystotomy was 
performed and the urethra dilated. About two weeks 
later he developed pain in the neck and left shoulder. He 


was transferred to this Centre. His temperature was 100-8 
degrees Fahrenheit and pulse rate 96 per minute. He 
was mentally confused. There was tenderness over the 
spines of the fifth, sixth and seventh cervical vertebrae 
and to a lesser extent over the upper thoracic spinous 
processes. There was hyperaesthesia in the distribution 
of the sixth cervical nerve in the left arm. The urine was 
acid and contained pus. The blood urea was 26 milligrams/ 
100 millilitres. Acute osteomyelitis of the cervical spine 
was diagnosed, but no bony disease could be identified on 
radiography. 

The patient was put on a plaster-of-Paris bed and 
penicillin (1,000,000 units three-hourly) was administered, 
but without effect. Aureomycin (250 milligrams four- 
hourly) was then given. The bladder was washed out. 
Progress—Leucopenia, with total white cell count of 1,800 
per cubic millimetre (polymorphonuclears 560 per cubic 
millimetre), developed. There was a slight general 
improvement within ten days, but pyrexia recurred, with 
pain in the right eye. Acute irido-cyclitis was diagnosed, 
for which he was given local atropine and cortisone. 
Three weeks later the haemoglobin had fallen and 
neutropenia persisted. Marrow puncture suggested 

Case 1—Lateral radiograph showing aleukaemic leukaemia. Blood transfusions were given. 
early destructive pyogenic lesion of th® ~The general condition gradually deteriorated and the eye 


fourth and fifth cervical vertebrae and s ; 
the intervening disc. infection progressed : staphylococcus aureus—resistant to 
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enicillin and to aureomycin—was grown from the eye, which was later eviscerated. At this 
ime the blood urea was increased, and radiographs of the cervical spine showed an infective 
wrocess between C.4 and C.5, with a reduction of disc space and destruction of the end plates 
Fig. 5). The patient died four weeks after admission. 

At necropsy the adjacent sides of the bodies of C.4 and C.5 vertebrae and the intervening 
isc were found to be completely destroyed. There were thrombotic vegetations on the tricuspid 
alve, and the red bone marrow had increased in extent. No record was made of changes in 
he vertebral venous plexus. 


The relevant details of the other eighteen cases of pyogenic spinal osteomyelitis are set out 
n Table I. In Cases 1, 5 and 9 and Cases 12 to 15 the spinal infection followed pelvic sepsis. 

Table II shows the principal features of the “ non-spinal ” osteomyelitis of adults. It is 
een that the lesions were found in the sites of residual red marrow. With the exception of one 
anaerobic streptococcal infection, one due to bacillus aerogenes and one due to a mixed 
nfection of gram-negative bacilli, the staphylococcus aureus was the infecting agent. In 
several patients the course, like that in spinal disease, was subacute or chronic. Visceral 
primary foci were identifiable in at least two instances (Cases 13 and 15). 

In a total series of thirty-three adult patients suffering from osteomyelitis (all bones) 
there were examples of sinusitis, chest infection, cholangitis and genito-urinary infections 

acting as primary foci, giving rise to bouts of septicaemia, particularly after instrumentation. 
Of these internal foci urinary tract infections preponderated and the spine was most commonly 
affected. 
DISCUSSION 

There is much clinical evidence of a relationship between the genito-urinary system and 
the vertebral column, as exemplified by the spread of prostatic carcinoma and the finding of 
urinary infection in patients with ankylosing spondylitis. Yet we are not aware of any work 
which has succeeded in establishing the existence of any pathway other than the expected 
one—the peripheral arterial network—in the spread of pelvic sepsis to vertebrae. 

In the adult the red marrow shrinks to occupy only the vertebral bodies, ribs, skull, 
pelvis and ends of long bones; this and the disappearance of the vascular barriers constituted 
by the epiphysial cartilages explains why osteomyelitis becomes rare in adults but in them is 
found most frequently in the spine. 

From 1944 to 1958, of 202 patients with acute osteomyelitis seen at this Centre, thirty- 
three aged sixteen and over suffered from pyogenic osteomyelitis (all bones). In over fifteen 
of these adults the lesions were in the vertebral column. 

The features of vertebral disease in our cases coincide with those described by Wilensky 
(1929), Kulowski (1936), Stammers (1938) and Turner (1938). Vertebral osteomyelitis in its 
more acute form is seen in the young, when the organism is usually a staphylococcus. In the 
adult the organism may be a gram-negative bacillus and the process less active. Spines, 
laminae or vertebral bodies may be affected. In the more chronic forms vertebral bodies are 
iffected. The process tends to affect the more mobile spinal segments—those of the lumbar 
ind lower cervical regions. Spread to the meninges may occur. 

It does not seem surprising that, of all the red marrow in the adult, that of the spine is 
he most readily affected by pyogenic infection. 

The literature indicates that pelvic primary foci are not necessarily confined to the urinary 
ract. O’Leary, Lipscomb and Dixon (1954) reported a case of spinal osteomyelitis complicating 
i pelvic enteric fistula. Sherman and Schneider (1955) reported examples after septic abortion 
ind puerperal sepsis. Lame (1956) had two cases: one followed abdomino-perineal excision 
of the rectum; the other followed excision of sigmoid polypi. Among the cases preceded by 
irinary disease no specific urinary infection, operation or manipulation can be singled out as 
redisposing to osteomyelitis. 
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TABLE I 


CLINICAL DETAILS IN NINETEEN CASES OF SPINAL OSTEOMYELITIS (1944-1958) 





Site of 
lesion 


Age 
(years) 


Case 


Sex 
number 7° 


Primary focus 


History of 
trauma 





Peri-urethral abscess 


No 


Interval betwee: 
primary 
activity 

and onset 

Infective 
episodes for 
many years 





Carbuncle neck 


Not recorded 





None recorded 


~ 


No 


4 weeks 


Not recorded 





? Upper respiratory infection 








Wounds of pelvis during 1914-18 war: 
paraplegia. Residual renal infection 
with repeated exacerbations 








50 


None recorded 








73 L.3-4 


Doubtful. Osteomyelitis ulna 20 years 
ago but no clinical evidence of activity 


Not recorded 


Not recorded 





Laminae of 
lower thoracic 
vertebrae 


9 


Not known 








Congenital urethral stricture and 









































Not recorded 


Not recorded 


Not recorded 


Not recorded 





imperforate anus treated in infancy. gr 
T.6-7 Vesical calculosis; bladder diverticulum; Not recorded Doubtful 
left hydronephrosis; 
chronic left epididymitis 
Possibly upper respiratory infection 
Thoracic 
processes Septic abrasion knee 
(upper) 
T.7-8 Prostatectomy (retropubic) Fall in ward 3 weeks 
C6 _ Urethral stricture: recent 2 days after 
, dilation followed by haemorrhage dilation ; 
Bilateral hydronephrosis and hydro-ureter. 
Flares of renal infection. Weeks 
Right uretero-enteric anastomosis - 
Old venereal urethral stricture dilated; al About 
igre = s Ah: Possible > s 
septicaemia ”’ and pneumonia followed 12 weeks ifs 
? Respiratory. 1) Fall; 6 date 
Cough; purulent sputum 2) flexion strai i 
? Respiratory. ae 
Chest pain at onset, with rhonchi Uncertain ei 
None recorded Not recorded Not recorded 
Stone in common bile duct 
: “api Not recorde 
with Charcot’s triad ecorded 1 month 
vc 
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TABLE 1—continued 





Organism 


Primary 


lesion Blood Bone 


Treatment Result Additional features 





Not 
recorded 


Not 
recorded 


Not 
recorded 








S. aureus 





S. aureus 


Staphylococcal irido-cyclitis developed; 
eye eviscerated. 
Fulminating infection. See text 


Plaster bed; 
penicillin; 
aureomycin 
Penicillin; 
plaster jacket 
Penicillin; 
plaster bed 


Died 





Recovery Subacute 





Recovery 





Penicillin; 


Extremely ill and paraplegic 
drainage i 


Paraplegic on admission 





Micrococci 


Penicillin: Returned Chronic. Before admission had many 
. 4 to fair episodes of spinal suppuration 


drainage 





health with spontaneous discharge of pus 


Fifteen years before, and at onset of 
illness, had short attack of dysuria. 
No urinary abnormality discovered 


Complete 
recovery 


Penicillin; 
plaster 





Penicillin; 
plaster 


Recovery 





S. aureus 


Full 
recovery 


Penicillin; 
aspiration 





Mixed 
gram-negative 
bacilli 
(urinary) 


Onset of spinal lesion obscure. 
Admitted with paraplegia. 
This settled quickly under antibiotics. 
Bladder stones removed later 


Full 
recovery 


Chloromycetin; 
bed rest 


Penicillin Urine normal 
recovery 


° sags Full 
Penicillin - 
recovery 


Full Orbital infection while on plaster bed; 
senneery spontaneously improved. 
° ? Also epididymo-orchitis 


Plaster bed 


Erythromycin; Full Initial symptoms severe and accompanied 
plaster collar recovery by spastic hemiparesis right arm 
Empyema of gall bladder during 
convalescence. 
Recent evidence of renal calculus 





Eventual 
recovery 


Streptomycin; 
plaster 








Micrococci 


Developed costochondral infection at 
third right rib; P. pyocyanea isolated 


Penicillin; 


- covery 
tetracycline Recovery 





Penicillin; 
frame 


Symptoms suggestive of 


ve : te 
Recovery chronic cholecystitis 





Archomycin; 
plaster bed 


Urine contained S. aureus. 


Recovery No urinary symptoms 





S. aureus  Staphs. 


Penicillin; 
aureomycin; 
multiple incisions 


Acute onset with pneumonia 
: and meningitis. 
Previous pericarditis and pleurisy 


Still 
active 





Back pain came on gradually after an 
episode of abdominal pain 
accompanied by “ collapse ” 


eT Still 
Penicillin oui 


. 
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CLINICAL DETAILS IN EIGHTEEN CASES OF OSTEOMYELITIS (ALL BONES) IN PATIENTS OVER SIXTEEN (1944-5; ) 


A. M. WILEY AND J. TRUETA 


TABLE II 

































































Interval: 
Case Age Site of . History of primary 
number Se (years) lesion Primary focus trauma activity 
to onset 
| M 53 Left fibula ? Boils No Months 
2 M 5! Right femur Boils on arms No 3 weeks 
3 M 31 Left ulna Boil on arm No 1 week 
4 F 31 Right femur Diarrhoea; stools not examined No Not recorded 
5 M 17 Left tibia Boils; stye No ? 
6 F 55 Right femur None found No Not recorded 
7 M 35 Left ulna Boils on elbow and forearm No 1 month 
8 M 43 Pelvis ? Fall Not recorded 
9 M 50 Tibia ? Not recorded ? 
10 F 37 __ Right clavicle ? Carrying wood 9g days 
8 ; on shoulder ¥ 
Right second ‘ ‘ 
11 M 16 metacarpal ? Not recorded ? 
Possibly in tibia 
12 M 64 Left femur where an abscess existed Blow on knee 7 weeks 
30 years before 
Ethmoiditis, bronchiectasis. 4 months 
13 —_- — Right radius Empyema treated by rib resection Not recorded after 
but developed broncho-pleural fistula rib resection 
14 M 17 Right humerus ? Not recorded 2 : 
15 F 34 Left tibia Gynaecological operation Not recorded 4 weeks 
16 M 48 Left humerus ? Not recorded Not recorded 
17 M 52 > oa Not recorded Not recorded Not recorded 
18 M 19 lium ? Twisted leg 5 weeks 





Before the publication of Batson’s work the association between internal—particularly 
genito-urinary—foci and the osteomyelitis of adults had not been fully appreciated, despite 
its having been observed by Klein (1933), Selig (1934), Schein (1940) and others. 

Our own cases and many of those collected from the literature belong to the antibiotic 
era. Before this, as Reid (1958) pointed out, deaths from septicaemia occasionally followed 
genito-urinary manipulations, when the presence of a bone marrow infection may have been 


obscured by the signs of overwhelming general sepsis. 


Moreover in septicaemia symptoms 
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~5§ ; 
Organism 
Primary Treatment Result Additional features 
: Blood Bone 
lesion 
rs ; a ata Chronic infection. Previous 
? n ; : ; 4 
None S. aureus Penicillin; incision Cured dysuria, but urine normal 
> 9 Ss Penicillin; Extensive deep venous 
; + sequestrectomy Cured thrombosis 
? ? S. aureus _ Penicillin; incision Cured — 
{ ? S. aureus S. aureus _ Penicillin; incision Cured Urine normal 
? t S. aureus _ Penicillin; incision Cured — 
E —" Ureteral injury during 
Penicillin 
“ md hysterectomy 10 years before. 
? n : : - ] 
i None S. aureus — Cured Right kidney enlarged. 
No urinary symptoms 
? None S. aureus _ Penicillin; incision Cured _ 
Gram-negative Excision of Chronic infection. 
| > _— bacilli, pubic sequestrum; (Inadequate Many sinuses in groins and 
proteus + aureomycin; follow-up) buttocks. 
pyocyanea streptomycin B. proteus isolated from urine 
: B. aerogenes ? Penicillin Cured — 
4 None S. aureus _ Penicillin; incision Cured — 
? None S. aureus Penicillin; incision Cured oa 
To geoye Pathological . 
? 5 S. aureus Penicillin; incision fracture; Urine normal 
eventual healing 
Anaerobic — Anaerobic ‘oe Cured = 
strep. strep. operations 
oa S. aureus S. aureus __ Penicillin; drainage Cured — 
? None ? Penicillin; incision Cured — 
; ee eee Previous history of sepsis after 
» ? . 
? S. aureus Penicillin; incision Cured gastrectomy and meniscectomy 
? None S. aureus __ Penicillin; excision — Doubtful case 
? S. aureus S. aureus Penicillin; incision Cured _ 








of nephritis may occur; so urinary abnormalities found during the height of a fever should be 
interpreted with reserve. Kulowski (1936) pointed out that extension of pyogenic spinal 
infection anteriorly from the vertebral body is common. This may lead to pleural, pericardial 
or retroperitoneal abscess formation with “* perinephric collections.”’ Carson (1931) recorded 
a case of prostatic abscess accompanying spinal osteomyelitis and probably merely just another 
septicaemic focus. From all this it seems clear that the association of spinal suppuration with 
pelvic sepsis must be interpreted with care. 
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Acute osteomyelitis is by nature haematogenous, pi 
through nutrient vessels, and to postulate a spread to pi 
the spine by a venous route implies “ spread by ne 
extension ’”—the term used by Wilensky (/oc. cit.) in /er 
describing diploic spread in the skull. Nevertheless we *< 
see no objection to a conception of spread by this ne 
route elsewhere than in the skull, provided pathological 10) 
and anatomical considerations are satisfied. These nf 
possibilities are now explored. 

Coman and de Long (1951) proved that malignant tir 
disease can spread from the pelvic veins into the 
vertebral bodies through the paravertebral plexus in 
a series of experiments on animals in which the 
inferior vena cava was clamped. The sections showed 

ae ee pla iinet malignant cells growing from the centre of the vertebral 
the spine. body into the metaphyses. Yet Collis (1944) was 
unable to spread infection through Batson’s plexus 
in his series of animal experiments. A study of our own injection material suggests that the 
venous system of the vertebral bodies is in fact a drainage system and may be filled in a 
retrograde fashion only by pressure; that the drawings of Anson, Cauldwell, Pick and Beaton 
(1948) have given an erroneous impression of the size of the bony veins and particularly of the 
connections with the vertebral body surface; and 
that the to-and-fro tide of blood from spinal 
canal to exterior through the vertebral body has 
been exaggerated. We cannot find any 
anatomical ground for believing that a right 
renal infection can spread to the paravertebral 
system (Table I, Case 13), and Anson et al. failed 
to locate a connection between the right renal 
vein and the paravertebral system. 
It is fortunate that in the recorded cases of 
osteomyelitis complicating pelvic sepsis, and in 
all our own cases, there have been available 
radiographs indicating the site of the vertebral 
lesions. Without exception this has been at the 
metaphysial area, and (in early radiographs) 
close to the anterior longitudinal ligament (Figs. 
6 to 8). This region is richly supplied by nutrient 
arterioles from the surface and from the main 
nutrient artery entering through the posterior 
vertebral nutrient foramen. It is here that the a bl 














tubercle bacillus settles and, in the elderly, that ne 
vascular osteophytes form. h: 
The lesion appears to spread quickly across to 
the periphery of the disc, where anastomoses 
exist, and to involve the metaphysis of the vi 
adjacent vertebra above. Sometimes two QI 
separate pairs of vertebrae are affected, or even se 
three in succession. This distribution suggests “a 7 pe 
an arterial spread through ascending and A typical pyogenic sien of the second lumbar ce 
descending nutrient branches of the posterior vertebra. ce 
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pinal arteries. Eventually the lower vertebra undergoes pressure collapse, and spontaneous 
pinal fusion occurs (Fig. 9). We doubt whether this segmental process, distributed to the 
netaphyses, could follow backflow into minute metaphysial tributaries of the paravertebral 
venous plexus. Moreover, the onset of spinal symptoms in most of our cases was preceded by 
‘chills’ or “fevers,” suggesting haematogenous osteomyelitis. Again, no evidence of 
neningism was recorded in any of our cases to suggest a spreading extradural thrombophlebitis; 
10r has this been recorded in the published reports—a most peculiar immunity if the spread of 
nfection was by the spinal veins. 

Evidence of the frequency with which urinary infection causes spread through the general 
sirculation is found in the work of Barrington and Wright (1930), who obtained positive 


7 


Fic. 8 Fic. 9 
Figure 8—Pyogenic lesion of upper metaphysis of the first lumbar vertebra on the 
right side. Figure 9—Healed pyogenic lesion, with spontaneous bony fusion. 


blood cultures after even mild urinary manipulations such as ureteric catheterisation. Since 
no case of pelvic thrombophlebitis was reported it may be assumed that the bacterial invasion 
had followed the usual path from the lymphatic to the general circulation, and was not related 
to the peculiar venous backflow. 

Thus, although there exists an open pathway by which infection from the parietes and 
viscera might enter the vertebral bodies it seems unlikely, on pathological and anatomical 
grounds, that spread by this route in fact occurs. Reid (1958) and Masina (1958) had never 
seen a case of vertebral osteomyelitis complicating the many hundreds of prostatectomies 
performed by them in a total of nine different hospitals. This emphasises the rarity of the 
condition, and, as it is difficult to conceive that sepsis never arose after these operations, we may 
conclude that the paravertebral plexus is not used by organisms travelling to the bone marrow. 
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SUMMARY 


1. Vascular anatomical studies of the spine are described and the possibility of spread cf 
infection from pelvis to spine through the paravertebral venous plexus is discussed. 

2. Though a venous route does exist, our studies do not support the supposition that infectio 
is likely to spread by this route; nor is there any clear clinical, pathological or anatomic: 
evidence that such spread occurs. 

3. Nineteen cases of pyogenic osteomyelitis of the spine are recorded, six of which followe: 
urinary infections. The condition is compared with osteomyelitis as it occurs in the othe 


bones of adults. 


Our thanks are due:to the surgeons of this Centre who have allowed us access to case notes of patients unde 
their care, and also to Dr A. H. T. Robb Smith, of the Radcliffe Infirmary, for providing us with necrops 
material. We thank also Mr D. W. Charles and Miss M. Litchfield for technical assistance in the preparation o 


specimens. " 
REFERENCES 


ALperR, A. B., CRAWFORD, G. N. C., and Epwarps, R. G. (1959): The Effect of Limitation of Movement o1 
Longitudinal Muscle Growth. Proceedings of the Royal Society, Series B, 150, 554. 

ALDERMAN, E. J., and Durr, J. (1952): Osteomyelitis of the Cervical Vertebras as a Complication of Urinary) 
Tract Disease. Journal of the American Medical Association, 148, 283. 

ANDERSON, R. (1951): Diodrast Studies of the Vertebral and Cranial Venous System to Show Their Probabk 
Role in Cerebral Metastases. Journal of Neurosurgery, 8, 411. 

ANSON, B. J., CAULDWELL, E. W., Pick, J. W., and BEATON, L. E. (1948): The Anatomy of the Pararenal System 
of Veins, with Comments on the Renal Arteries. Journal of Urology, 60, 714. 

BARRINGTON, F. J. F., and WriGut, H. D. (1930): Bacteriaemia Following Operations on the Urethra. Journal 
of Pathology and Bacteriology, 33, 871. 

BaTSON, O. V. (1940): The Function of the Vertebral Veins and Their R6le in the Spread of Metastases. Annals 
of Surgery, 112, 138. 

Batson, O. V. (1957): The Vertebral Vein System. American Journal of Roentgenology, 78, 195. 

Bock, A. C. (1823): Darstellung der Venen. Leipzig: Baumgartner. 

BRESCHET, G. (1832): Recherches anatomiques, physiologiques et pathologiques sur le systéme veineux, et 
spécialement sur les canaux veineux des os. Paris: Engelmann. 

Carson, H. W. (1931): Acute Osteomyelitis of the Spine. British Journal of Surgery, 18, 400. 

Co.uis, J. L. (1944): The aetiology of Cerebral Abscess as a Complication of Thoracic Diseases. Journal of 
Thoracic Surgery, 13, 445. 

Coman, D. R., and DE Lona, R. P. (1951): The Role of the Vertebral Venous System in the Metastasis of 
Cancer to the Spinal Column. Cancer, 4, 610. 

CUNNINGHAM (1937): Text-Book of Anatomy. Seventh edition. Edited by J. C. Brash and E. B. Jamieson. 
London: Geoffrey Cumberlege Oxford University Press. 

DeFe0, E. (1954): Osteomyelitis of the Spine Following Prostatic Surgery. Radiology, 62, 396. 

DemING, C.’L., and Zarr, F. (1942): Metastatic Vertebral Osteomyelitis Complicating Prostatic Surgery. 
Transactions of the American Association of Genito-Urinary Surgeons, 35, 287. 

Donati, M. (1906): Ueber die acute und ‘‘ Osteomyelitis purulenta ’’ der Wirbelsdule. Archiv fiir klinische 
Chirurgie, 79, 1,116. 

DonounugE, C. D. (1949): Osteitis of the Spine. Journal of Urology, 61, 405. 

FERGUSON, W. R. (1950): Some Observations on the Circulation in Foetal and Infant Spines. Journal of 
Bone and Joint Surgery, 32—A, 640. 

Gray’s ANAToMy, Descriptive and Applied (1954): Thirty-first edition. Edited by T. B. Johnson and J. Whillis. 
London, New York, Toronto: Longmans, Green & Co. 

Harris, H. A. (1941): A Note on the Clinical Anatomy of the Veins, with Special Reference to the Spinal Veins. 
Brain, 64, 291. 

Harris, R. S., and Jones, D. M. (1956): The Arterial Supply to the Adult Cervical Vertebral Bodies. Journal 
of Bone and Joint Surgery, 38—-B, 922. 

Henriques, C. Q. (1958): Osteomyelitis as a Complication in Urology. British Journal of Surgery, 46, 19. 
HENSON, S. W., Jun., and Coventry, M. B. (1956): Osteomyelitis of the Vertebrae as the Result of Infection 
of the Urinary Tract. Surgery, Gynecology and Obstetrics, 102, 207. 

Hurwitz, A. A., and ALBERTSON, H. A. (1950): Cervical Osteomyelitis and Urinary-Tract Infection Caused 
by Escherichia coli. New England Journal of Medicine, 243, 562. 

KLEIN, H. M. (1933): Acute Osteomyelitis of the Vertebrae. Archives of Surgery, 26, 169. 

KuLowskI, J. (1936): Pyogenic Osteomyelitis of the Spine. Journal of Bone and Joint Surgery, 18, 343. 


THE JOURNAL OF BONE AND JOINT SURGERY 





VASCULAR ANATOMY OF SPINE AND RELATIONSHIP TO PYOGENIC VERTEBRAL OSTEOMYELITIS 809 


LamE, E. L. (1956): Vertebral Osteomyelitis Following Operation on the Urinary Tract or Sigmoid. American 
Journal of Roentgenology, 75, 938. 

Leicu, T. F., Ketty, R. P., and WeENs, H. S. (1955): Spinal Osteomyelitis Associated with Urinary Tract 
Infections. Radiology, 65, 334. 

Lexer, E., KULIGA, P., and TURK, W. (1904): Untersuchungen iiber Knochenarterien mittelst Réntgenauf- 
nahmen injizierter Knochen und ihre Bedeutung fiir einzelne pathologische Vorginge am Knochensysteme. 
Berlin: A. Hirschwald. 

LiMING, R. W., and Younas, F. J. (1956): Metastatic Vertebral Osteomyelitis Following Prostatic Surgery. 
Radiology, 67, 92. 

MasIna, F. (1958): Personal Communication. 

Mussey, R. D. (1954): Osteomyelitis of the Spine from Urinary Infections. Illinois Medical Journal, 105, 253. 
Myrue, K. (1949): Usspecifikke Spondylitter. Nordisk Medicin, 41, 865. 

O'Leary, J. M., Lipscoms, P. R., and Dixon, C. F. (1954): Enteric Fistula Associated with Osteomyelitis of 
the Hip and Spinal Column. Annals of Surgery, 140, 897. 

Reip, R. (1958): Personal Communication. 

Romanus, R. (1953): Pelvo-spondylitis Ossificans in the Male (Ankylosing Spondylitis, Morbus Bechterew- 
Marie Striimpell) and Genito-urinary Infection. Acta Medica Scandinavica, Supplementum 280. 

SCHEIN, A. J. (1940): Bacillus pyocyaneus Osteomyelitis of the Spine. Archives of Surgery, 41, 740. 
SCHWARZ, E. (1920): Ein Beitrag zur Frage der Osteomyelitis der Wirbelsdule mit Beteiligung des Riickenmarks. 
Bruns’ Beitrage zur klinischen Chirurgie, 119, 151. 

SELIG, S. (1934): Bacillus proteus Osteomyelitis of the Spine. Journal of Bone and Joint Surgery, 16, 189. 
SHERMAN, M., and SCHNEIDER, G. T. (1955): Vertebral Osteomyelitis Complicating Postabortal and Postpartum 
Infection. Southern Medical Journal, 48, 333. 

Srammers, F. A. R. (1938): Spinal Epidural Suppuration, with Special Reference to Osteomyelitis of the 
Vertebrae. British Journal of Surgery, 26, 366. 

Trueta, J. (1957): The Normal Vascular Anatomy of the Human Femoral Head During Growth. Journal of 
Bone and Joint Surgery, 39-B, 358. 

TruetA, J., and HARRISON, M. H. M. (1953): The Normal Vascular Anatomy in the Femoral Head in Adult 
Man. Journal of Bone and Joint Surgery, 35—B, 442. 

Turner, P. (1938): Acute Infective Osteomyelitis of the Spine. British Journal of Surgery, 26, 71. 
VOLKMANN, J. (1915): Uber die primare akute und subakute Osteomyelitis purulenta der Wirbel. Deutsche 
Zeitschrift fiir Chirurgie, 132, 445. 

WALLDEN, L. (1952): Defecation Block in Cases of Deep Rectogenital Pouch. Acta Chirurgica Scandinavica, 
Supplementum 165. 

WILENSKY, A. O. (1929): Osteomyelitis of the Vertebrae. Annals of Surgery, 89, 561. 

WILENSKY, A. O. (1934): Osteomyelitis. Its Pathogenesis, Symptomatology and Treatment. New York: The 
Macmillan Company. 

WILLIs, T. A. (1949): Nutrient Arteries of the Vertebral Bodies. Journal of Bone and Joint Surgery, 31—A, 538. 
Woop, H. L.-C. (1954): Some Problems on the Borderline of Orthopaedics. Proceedings of the Royal Society 
of Medicine (Section of Orthopaedics), 47, 927. 


voL. 41 B, No. 4, NOVEMBER 1959 





CORROSION OF ORTHOPAEDIC IMPLANTS 
Screws, Plates and Femoral Nail-plates 


JOHN T. SCALES, G. D. WINTER, LONDON, ENGLAND 


Department of Biomechanics and Surgical Materials, Institute of Orthopaedics (University of London), 
Royal National Orthopaedic Hospital, London and Stanmore 


and 


H. T. SHIRLEY, SHEFFIELD, ENGLAND 
The Brown-Firth Research Laboratories, Sheffield 


Complications attending the use of metal implants in orthopaedic surgery continue to 
occur. A programme, sponsored by the Nuffield Foundation and the Medical Research 
Council, has been undertaken to study the applications of metals in orthopaedic surgery 
with the object of throwing light on the magnitude of the corrosion problem in man, and its 
relation to the use of particular metals. During the last two years all metallic implants removed 
from patients in the Royal National Orthopaedic Hospital and a number of other hospitals 
have been examined, together with the clinical histories, relevant radiographs and, when 
available, histological material. This report is concerned with corrosion of plates, screws and 
femoral nail-plates removed from 109 patients. Reports on other types of appliance will be 
submitted later. 

The term implant is used to describe the complete appliance, the individual pieces of 
which are called components. Each component has been investigated in the following way: 
1) it was examined for corrosion and other damage under a low power binocular microscope 
after cleaning in nitric acid (specific gravity 1-20); 2) a spectrographic check was made for the 
type of alloy; 3) the hardness was determined by the Vickers diamond pyramid method, using 
a 20-kilogram load. 

TABLE I 


ALLoys USED FOR IMPLANTS 


| 
Group | Group 2 Group 3 








Cobalt-chromium-molybdenum 
alloys 


Carbon steels High alloy steels 


Mild steels Chrome-nickel 
(Vinertia, Vitallium) 
Low alloy steels (Austenitic type) 


| | | 
(a) (b) (c) 


18/8 18/8/Ti 18/8/Mo 


18/8=18% chromium, 8% nickel; Ti=Titanium up to 0-6%; 
Mo=molybdenum 2:5-3-5 % 











In addition special techniques were used in some cases, including non-destructive flaw 
testing and sectioning. Gross corrosion and deep pitting corrosion are easily recognised. 
Lesser degrees of corrosion are seen by the naked eye as dull patches on the otherwise polished 
surface of the metal, and under*the microscope the metal has a rough pitted appearance. 
These patches superficially resemble mechanical damage caused by abrasion, but can easily 
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Each of the writers has checked every component 


be distinguished after some experience. 
for corrosion. 

Alloys used—The types of alloys encountered in the manufacture of the implants are shown 
in Table I. The metals fall into three groups (the first two of which are ferrous alloys): 
1) non-corrosion-resistant steels; 2) corrosion-resistant steels; 3) corrosion-resistant cobalt- 
chromium-molybdenum alloys. 























TABLE II 
TYPES OF IMPLANT STUDIED 
Number of patients 
Tage eee Fesseus Non-ferrous Mixed ferrous 
alloy. CoCr Mo - — _— 
y’ 
Screws used alone . ; ; 20 5 0 a a oe 
Ordinary bone plates and screws 48 7 2 57 
Femoral nail-plates . ; ‘ 23 3 1 7 
ae. stat 15 3 ~ 109 








Table II shows the types of implant which form the subject of this report, with the 
corrosion incidence in patients in Table III. The incidence of corrosion (corrosion rate) of 
the components made from the three groups of metals is shown in Table IV. 


TABLE III 


INCIDENCE OF CORROSION 














. Mixed ferrous and 
Ferrous alloys onan. . Co-Cr-Mo alloys 
y (ferrous component corroded) 

Number Number Number Number Number Number 

of patients corroded of patients corroded of patients corroded 
Screws used alone . ; ; 20 5 (25%) 5 0 0 0 
Ordinary bone plates and screws 48 42 (87%) 7 0 2 2 
Femoral nail-plates . . ; 23 22 (96%) 3 0 | 1 











Metals of group 1\—As is to be expected, all components made from materials of this group 
corrode in the body. It is depressing that in spite of all that has been written since 1936 about 
corrosion of these steels, one patient had a screw inserted in 1946 (in London); another 
patient had a plate inserted (in Egypt) in 1954, and a third six screws (in Basra) in 1955. 
In the remaining five patients the implants had been in the body between twenty-three and 
forty-one years. All the implants were removed because of chronic inflammatory reactions 
and were found to be corroded all over. 

Metals of group 3—No example of corrosion of cobalt-chromium-molybdenum alloy has been 
seen with these implants, or in other types of implants collected over the last few years; nor 
have we knowledge of any report in the literature of visible corrosion occurring with cobalt- 
chromium-molybdenum implants. 
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Metals of group 2—Corrosion resistance is a relative term. The high alloy stainless steel: 
are subject to corrosion in the body, although to a much lesser degree than the low alloy 
steels. Most implants used in this country are made from alloys of this group, and it is therefor 


TABLE IV 


INCIDENCE OF CORROSION OF COMPONENTS 





Group 1 steels Group 2 steels Group 3 Co-Cr-Mo 


Type of Component 


implant of implant Number of | Number Number of | Number Number of | Number 
components ; corroded components corroded components corroded 


= 





Screws alone Screws | | 13 





Ordinary Plates 7 7 
bone plates 
and screws Screws 








Plates 





Screws 





Femoral 
nail-plates 











Collars 





Total number of components 47 47 (100%) 434 179 (41%) 











* Two washers made from a copper-nickel alloy were extensively corroded and were the only two examples 
of this type of metal. These are not shown in the Table. 


the corrosion of high alloy stainless steels that is important at present. The subsequent analyses 
deal with implants made from these steels. 

In Table V the corrosion incidence for plates and screws is divided into “* face ’ corrosion 
and corrosion at “* other sites.” The former means corrosion of those surfaces of components 


TABLE V 


INCIDENCE OF CORROSION OF STAINLESS STEEL PLATES AND SCREWS 





bs de Component 
P Number of Face Total 
components corrosion sites corroded 


29 


Ordinary Plates 22 
plates ——_—_—_—_—_— _ . — A SA ES ae 
and screws ‘Screws 


ates 
Femoral Plate 


nail-plates 


Screws 


Total number of components 87 (47%) 








* A number of implants showed both “ face” and “ other sites ’’ corrosion. 
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inat have been in close relation to one another, and the latter means corrosion remote from 
‘uch regions. For example, corrosion on the underside of the head of a screw would be 
face’ corrosion and at the point of the screw “ other site.” 


Fic. 1 


Head of screw and corresponding hole in plate to show “ face *’ corrosion. Note similarity in the pattern 
of corrosion on apposing faces. 


The steel known as 18/8/Mo is more resistant to corrosion in the body than 18/8 steel 
(24: 51 per cent). The 18/8/Ti implants are too few to compare with the other types, but it 
can be seen that 18/8/Ti is subject to corrosion, probably to the same extent as plain 18/8 steel. 
It is apparent from Table V that “* face” corrosion is commoner than corrosion at “ other 
sites ’’ in the three types of high alloy stainless steels. This has not been hitherto sufficiently 
emphasised in relation to surgical implants. The resistance of stainless steels to corrosion 
depends on the integrity of a film of oxide on the surface of the alloy. This film exists in a 
state of dynamic equilibrium with oxygen in the environment—that is, it is continually 


TABLE V—continued 





18/8/Mo 


Number of Face Total * Number of Face Total 
components corrosion corroded components corrosion corroded 


33(22%)  6(4%)  35(24%) yD 47% 








* A number of implants showed both “ face *’ and “ other sites ’’ corrosion. 
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undergoing slight breakdown and repair, and the persistence of the film depends on t! 
amount of oxygen present. If the alloy is shielded from oxygen—as may occur in the spa 


between the screw head and countersink—the relatively anaerobic conditions would increa > 


the likelihood of corrosion. It is unlikely that this type of corrosion is due primarily | 


electrolysis caused by a difference in potential between the two components, and in th 5 


connection it should be noted that often both surfaces suffer attack, and the position of 
screw in a hole can often be deduced from the shape and size of the patch of corrosion o 


both implants. Figure 1 shows the similarity ¢ ° 


the pattern of corrosion on a plate and screw. Th 
oxide film may also be damaged by rubbin 
movement between the points of contact of th 
components such as can take place before union o 
a fracture has occurred. 
Two variables that have been thought t 
influence corrosion are: 1) the hardness of th 
metals; and 2) mixing of different types o 
alloys. 
The influence of hardness was examined ir 
implants in which there had been no mixture o! 
alloys. It was found that most 18/8 screws and 
plates fell into the Vickers diamond hardness range 
of 310-410. Most 18/8/Mo implants were in the 
range 140-240. It was also found that the hardness 
number could vary on different parts of one plate 
by as much as 92 units. It was impossible, therefore, 
to compare accurately the corrosion rate when 
screws and plates of different hardness had been 
used together, with the corrosion rate when screws 
and plates of the same hardness had been used 
together in implants of the same type of alloy. 
However, seven of the sixteen hard 18/8 screws used 
with soft 18/8 plates had not corroded; thus mixing 
of components of different hardness does not 
invariably lead to corrosion. Conversely, the use 
of components of the same alloy and the same 
‘io 4 hardness did not confer protection from “ face” 
Plate and screws (18/8 steel) four and a half corrosion. When the “face” corrosion between 
months after operation. Note the slight contiguous components of femoral nail-plates, all 
rarefaction near head of longest screw. This : : 
screw was found to be corroded. of 18/8/Mo alloy, was considered, the following 
ratios were obtained: 
Components in the same hardness range . . corroded : not corroded=4: 1. 
Components differing considerably in hardness corroded : not corroded=6: 7. 

It has been suggested by Peterson (1947) that a difference in hardness of contiguous 
components has the same effect as different composition in producing electrochemical reactions. 
He stated that in some corroded plates and screws examined at the National Bureau of 
Standards the corrosion occurred between soft screws and hard plates, both of satisfactory 
chemical composition. It was recommended that all components of implants should have 
approximately the same hardness. For mechanical reasons a Rockwell hardness number of 
C30 to C35 was specified: this is equivalent to Vickers diamond hardness number 287 to 335. 
The approximate tensile strength of stainless steels in this range is 62 to 72 tons per square inch. 

We have been unable to demonstrate that hardness has any influence on the corrosion rate. 
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Table VI shows the effect on the incidence of corrosion when 18/8 and 18/8/Mo components 
are combined in various ways. . 

The average incidence of “ face ’’ corrosion of 18/8/Mo plates and screws when used 
together is 13-5 per cent. For 18/8 components the average incidence is 41-5 per cent. 
Comparison of corrosion observed with 18/8 screws (50 per cent) and 18/8/Mo screws (16 per 
cent) (screw and plate of same alloy) indicates the expected superiority of the 18/8/Mo 
material. These high rates of incidence demonstrate that quite severe corroding conditions 
are met in the human body. 

The incidence of “ face”’ corrosion on 18/8 alloy when used with the 18/8/Mo was 
17 per cent for screws and 25 per cent for plates, compared with 50 per cent and 33 per cent 
when both were of 18/8 alloy. Corresponding figures for 18/8/Mo alloy were 6 per cent and 
2 per cent against 16 per cent and 11 per cent, suggesting that mixing confers mutual 
“protection.” No explanation of these curious results has been found, but it must be 


TABLE VI 


EFFECT ON CORROSION INCIDENCE OF COMBINING DIFFERENT METALLIC IMPLANTS 





Holes corroded Combinations used Countersink corroded 
(plate) (screw) 


18/8/Mo — 


Total number ___ Total Per cent 18/8 Cc __ Total number _—— Total Per cent 
of holes corroded corroded of screws 


11 —l— 61 10 16 


corroded corroded 








ek ee 48 

















=\(- \(= 
emphasised that this relates only to incidence of attack, no data being available for a 
quantitative estimate. 

A typical example of “ face ’’ corrosion is shown in Figure 1. Three months after open 
reduction and plating of a comminuted fracture of the lowest third of the tibia and fibula the 
patient complained of pain over the lower part of the plate. The fracture was then united. 
At operation six weeks later a granuloma was found over the lowest screw. Examination of 
the tissue removed showed highly collagenous fibrous tissue infiltrated with inflammatory cells. 
There was also a certain amount of material which stained blue with Turnbull’s stain for 
ferrous salts. After removal of the plate the patient’s condition was satisfactory. All the 
components of the implant were 18/8 stainless steel. Their hardness was in the range 337 to 360 
(Vickers diamond hardness number). Radiological examination did not show marked 
rarefaction or sclerosis around the lowest screw. Since it was known that the implant had 
corroded, the slight rarefaction near the lower end of the plate was suggestive of corrosion 
(Fig. 2). 
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CORROSION AT ‘‘ OTHER SITES ”’ 

Table VII shows the distribution of corrosion at “ other sites’ as distinct from “* face ’ 
corrosion. It will be seen that out of a total of 357 implants (282 screws and seventy-five 
plates) only twenty-six were corroded at “ other sites.”’ It should be noted that only twe 















TABLE VII 


** OTHER SITES” AS DISTINCT FROM “ FACE’ CORROSION 








DISTRIBUTION OF CORROSION AT 















18/8 










18/8/Mo 18/8/Ti 











Total number of screws 


















§ Threads and core. : Pe I 4 
LD a - — ——sS 
io} 

= 5 Head (slot surface) . l I 0 
og mane —————— 
S= In damage marks 0 I 0 
— e SS 

= Total 7 3 + 





Total number of plates . 










§ Concave or convex surface 5 3 0 
aon“ 8 e————E——E—Ee—E—EE EE —————e 

Oo” é ta atl 
: 2 Lettering : : : 2 0 0 
a Sn SSPE REECE omer S Pelee 
== In damage marks . ' 2 0 0 
pel ioe Se ed Ae eS a a ee) ee eee 
ow 

= Total : , 9 3 0 
















* One screw corroded on surface of head and on threads. 






plates showed slight corrosion in the lettering; it has been thought that the punch marking of 
plates might be a cause of corrosion. Many of the implants showed evidence of damage 
from rough usage with instruments, yet there were only three cases of corrosion associated 
with these marks. The finish of both plates and screws was in many cases poor, but nevertheless 
this appeared to have little effect on reducing the corrosion resistance of the implant. These 




















TABLE VIII 


CORROSION OF HIGH ALLOY SCREWS USED ALONE 














Tyee of aor | Tenet slows) taebed™ 
18/8 18 2 
18/8/Mo 7 0 
18/8/Ti 3 0 











observations should not be taken as indicating that there is no need to avoid unnecessary 
damage, because it is generally recognised that the better the surface finish, the less the risk 
of attack. But it is evident that for the conditions with which we are here concerned this 
aspect is less critical than has been thought. 


SCREWS USED ALONE 


There were twenty-eight screws made from high alloy stainless steels which had been 
used alone (Table VIII). 
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One of the corroded 18/8 screws showed typical “ face” corrosion, and it is probable 








ce’ that the screw had been used a second time and that in the first instance it had been used 
-five ‘ith a plate. The other corroded 18/8 screw suffered attack along the threads. It was one 
two 
Fic. 3 
Cannula of nail sectioned to show the effect of carburisation. 
g of 
lage 
ated 
‘less 
hese 
Fic. 4 
Section of the carburised metal to demonstrate intercrystalline 
corrosion. 
ary 
isk »f two screws used to hold the greater trochanter in place in a case in which a hip cup (of 
this inknown composition) was also used. 
CANNULA CORROSION 
From Table IV it will be seen that thirteen out of twenty-one nails of femoral nail-plates 
een made from high alloy stainless steels were corroded. Seven of the thirteen nails showed 
marked corrosion along the wall of the cannula. Six of the seven nails were made from 
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18/8/Mo steel and one from 18/8 steel. Three sectioned nails showed a very unsatisfactotr , 
condition of the internal surface. This was associated with carburisation, due to carbo. 
absorption at the surface during tube manufacture, which had led to intercrystalline oxidatio 1 
and attack during production. Such a surface could well trap a good deal of corrosio 
products before use, and it is impossible in these cases to decide whether further corrosio ) 
occurred in service, or whether any unsatisfactory results are to be attributed to such entrappe | 
products. Carburisation, however, often does lead to reduced corrosion resistance. It 5 
clear that, unless production can be modified to give a surface free from such criticism, thes > 
nails should be made from solid material by drilling the cannula. Figures 3 and 4 show th: 
cannula of one of the corroded 18/8/Mo nails. The implant was in the body for a year aft 

a McMurray osteotomy (Fig. 5). The clinical history and radiographs suggested that there wz 


~ 


4 
am 


Fic. 5 Fic. 6 
Figure 5—Nail-plate fixation after displacement osteotomy at upper end of femur. Figure 6—A year afte! 
operation there is a zone of rarefaction around the nail. One screw is broken. 


either infection or corrosion around the nail (Fig. 6). At operation necrotic tissue was found 
which was sterile on culture. All the components of this implant were made from 18/8/Mo steel 


REMOVAL OF IMPLANTS BECAUSE OF CORROSION 

This report is concerned primarily with the corrosion of metal implants and not wit! 
the clinical effects. All the relevant notes and radiographs have been examined, but it is ofter 
impossible to determine exactly why implants were removed. Corrosion may cause pain 
inflammation, swelling or sinuses. Changes in bone may be seen adjacent to a corrodec 
component, and the tissue may contain foreign material with inflammatory or fibrotic reactions 
It may take months or even years for corrosion to become clinically apparent. In the early 
stages there may be no obvious radiographic changes. Rarefaction may be due to movement 
avascular necrosis of bone, infection or corrosion products, and pain can be associated with 
non-union, the condition being treated, malposition of the implant in relation to a joint 
surface, infection or corrosion. 
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From the evidence available it is possible to say that twelve of the 109 implants were 
emoved because of corrosion. In addition there were fifteen implants where the clinical 
.ondition that necessitated their removal may have been caused by corrosion (Table IX). 

We have no evidence that corrosion products prevented union, even in the case of mild 
‘teel implants, though they may have delayed it. 


TABLE IX 


IMPLANTS REMOVED BECAUSE OF CORROSION 





Removal Removal 
Total “get jean A ee 
definitely possibly 


Type of metal number of because of because of 
implants ~ "s a * 
corrosion corrosion 
All mild steel. ; ; ; 7 6 
All 18/8. ; , : , 29 2 l 
All 18/8/Ti ; : ‘ ‘ 1 é 
All 18/8/Mo ; j ; ‘ 20 l 1 
All Co-Cr-Mo . , ; . 15 


Mixed mild steel and 18/8 : 
Mixed mild steel and Co-Cr-Mo . 


l 
I I 
Mixed 18/8 and 18/8/Ti 2 2 
Mixed 18/8 and 18/8/Mo 24 l 4 
Mixed 18/8 and Co-Cr-Mo . z | 
Mixed 18/8/Ti and 18/8/Mo Z I 
Mixed Cu Ni, 18/8/Tiand 18/8/Mo 2 
Mixed 18/8, 18/8/Ti and 18/8/Mo 3 3 
109 12 15 











COMMENT 

Corrosion of every type of alloy steel so far used in surgery can occur. The possible 
cumulative effect of small quantities of corrosion products is not known. These effects may 
be local—in the immediate vicinity of the implant—or there may even be general effects, such 
as sensitisation of the patient to one or other of the metallic ions in the alloy such as nickel 
(Hicks 1958, Perger 1954). It is probably wiser to use implants made of cobalt-chromium- 
molybdenum alloy rather than of stainless steels. If stainless steel alloys are used it is advisable 
to remove them as soon as practicable, because it is impossible to draw a line between the 
amount of corrosion that is likely to be harmful and that which is not. Even though minor 
degrees of corrosion may not be biologically significant, there is always a risk of mechanical 
failure of the implant from corrosion fatigue. 


SUMMARY 
1. A total of 564 metal components from 109 patients have been examined. 
2. Corrosion was detected on 228 components. 
3. Most implants were removed for reasons other than corrosion. 
4. In at least twelve cases corrosion was the reason for removal of the implant. 
5. Nocorrosion of cobalt-chromium-molybdenum implants has been detected by the methods 


described in this paper. 

6. Corrosion of ferrous alloy implants occurs in the human body. 

7. The most common site for corrosion is the junction between components of implants. 

8. The most corrosion-resistant type of ferrous alloy for implant uses is 18/8/Mo steel, which 
falls within specification En58.J of the British Standards Institute, and specification 316/317 
of the American Iron and Steel Institute. 
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9. About 13 per cent of components removed (and by no means only when something w: 
amiss) showed “ face”? corrosion when all the components of the implant were made 
18/8/Mo steel. 

10. Four per cent of 18/8/Mo components of implants showed corrosion at sites other tha 
the interface between components. 

11. On the basis of corrosion resistance it is preferable to use cobalt-chromium-molybdenu 
alloys for implants that are to be left in the body for an indefinite period. 

12. The corrosion resistance of the high alloy steels examined (18/8, 18/8/Ti, 18/8/Mo) dox 
not appear to be related to hardness. 

13. The marking of components, either by punching or by electrolytic methods, has n 
predisposed to corrosion. 

14. All hollow 18/8/Mo implants should have a clean and metallurgically satisfactory intern 
surface. 

15. The figures in this report do not permit a full statistical survey of corrosion in surgic: 
implants because it has not been possible to examine a satisfactorily random sample. Man 
patients cannot be followed up and others die with the implant still in the body. 
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CLUB FOOT 


An Anatomical and Experimental Study of Muscle Growth 
A. M. WILEY, OxFORD, ENGLAND 


From the Nuffield Orthopaedic Centre 


The investigator of a human congenital abnormality finds himself faced with two great 
difficulties: firstly, limited anatomical material for study; and secondly, an experimental field 
fraught with considerable difficulties. In the case of club foot etiological theories abound— 
the majority pure conjecture without anatomical support. Nutt (1925) mentioned five 
etiological hypotheses attributing the deformity to anomalies of the gene, the nerves, the 
bones, to pressure and to abnormal foetal movements. These can be resolved into theories 
of either intrinsic or extrinsic etiology. German authors, particularly Mau (1927), subscribed 
to the “ germ” or “ gene ”’ defect but admitted that an extrinsic factor might exist. Little 
(1839) and Adams (1873) both believed that the deformity resulted from a nerve lesion, 
likening it to that sometimes acquired in the neurological lesions of post-natal life. 

Hippocrates and Galen preferred the now popular theory of extrinsic pressure of which 
Browne (1937) is a protagonist. This theory receives considerable support from the veterinary 
surgeons, who find club foot in lambs born to mothers suffering from oligo-hydramnios or 
hydramnios (Roberts 1929, Whittem 1957). 

This paper is concerned with the description of anatomical material obtained from infants 
with club foot encountered during an infant mortality survey in the county of Oxfordshire 
during the spring of 1958. It is partly interpreted in the light of experiments on the growth 
of muscles in rabbits, which were performed by other workers (Alder, Crawford and 
Edwards 1959). 

The anatomical material and experimental material resemble each other and provide 
further evidence that in club foot the primary cause of the deformity is an extrinsic factor 
maintaining the foot in a deformed position and causing growth deficiencies in the long muscle. 
We have reviewed the previous anatomical literature in order to arrive at the most critical 
analysis of our available material, and, having studied the measures necessary to release the 
deformity in the newborn, we have a plea for early surgical intervention in the management 
of the fresh case. 

REVIEW OF THE LITERATURE 

There have been many descriptions of club foot, but comparatively few relate to infants. 
Fewer still make any reference to either the macroscopic or microscopic findings in the muscles, 
and of this small number the findings are frequently suspect because no reference has been 
made to methods of histological preparation, nor is it certain that post-mortem autolysis had 
not supervened. We consider this a grave objection to the collection and study of pathological 
material from museums. 

After the first year of life adaptive changes produce anatomical changes of their own, 
and the picture becomes confused. Therefore our search concerned only descriptions of 
the anatomy of equinovarus in infants. 

Little in 1839 examined many specimens himself. He described, in a classic monograph, 
one infant in whom the tibialis anterior muscle had a “ broad insertion” into the medial 
cuneiform bone. In another the muscles and tendons on the affected side were * small.” 
Little pointed out that the muscular change is variable and occasionally widespread, but 
found that it varied directly with the extent of the deformity. Little mentioned that Hippocrates 
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thought that the muscles maintained the club foot. In Little’s monograph Mackeever (1820 
is quoted as having dissected three specimens of club foot: he found the tendons and muscle 
** of usual bulk.” Tourtual (1832) had a seven-months foetus with equinovarus in whom th 
tendon of the tibialis anterior was “* twisted and inserted into the first cuneiform.” 

Adams (1855) described three interesting dissections—one in a newborn infant, one a 
ten weeks only and one at six months old. He found in one that the gastrocnemius wa 
asymmetrically developed, the lateral head being “ small and fatty.”” The tendo calcaneu 
was “ large and tight,” the tibialis anterior and posterior “ very tense and possibly hyper 
trophied.”’ All three muscle bellies were shortened. The extensor digitorum longus was ver: 
**small,”” and Adams described it as being “* microscopically degenerate.”” The peronea 
tendons showed adaptive displacement. In a second of Adams’s cases the muscles were saic 
to be normal in structure but to show several tendinous abnormalities. 

More descriptions of isolated dissections of club feet followed in the German literatur: 
(Hueter 1863b, Kocher 1878): emphasis then, and until comparatively recently, was on the 
bony changes in club foot. 

In 1884 Parker and Shattock reported a series of six dissections in infants, three of whon 
had talipes equinovarus and the others talipes calcaneus and varus. In only one specimen i 
there a reference to the muscles, which were described as histologically normal. 

Bissell (1888) described the equinovarus feet of a male infant who had died of pneumonia 
This child had had elongation of the tendo calcaneus at four months. The calf muscle was 
said to be “ small” and its tendon inserted “ higher up” than normal. The tendons of the 
tibialis anterior and posterior were shortened and displaced inwards. The muscle bellies of 
the leg were examined histologically and found normal. Like many other authors Bissell 
went on to describe in detail the directional changes in the angulation and facets of the bones 
of the feet. 

Burrell (1893) examined specimens in which there was apparently no difference between 
the muscle bellies of the normal and abnormal side, and Nichols (1897) in another dissection 
noted only directional changes and shortening in the tendons of tibialis anterior, posterior 
and gastrocnemius. 

In 1920 Pfrang published a description of a club foot which he found in the dissection 
room at Wurzburg. The rarity of these dissections is well illustrated by the details given by 
the author of his encounter with this specimen, which was already half dissected. The bones 
received great attenfion. Of the muscles the description covers directional changes in the 
tendons. The tendon of the flexor hallucis longus wis pinched between the tibia and caleaneum 
and partly divided. The peroneus longus tendon was embedded in the lateral surface of the 
calcaneum—it was said to be “ enormous.” The tendo calcaneus was “* weak ” and the belly 
of the extensor hallucis longus was “* atrophied.” 

Hackenbroch (1923) visited a number of museums and collected eight specimens of club 
foot associated with other congenital abnormalities including spina bifida. He referred to the 
muscles in only one: the tibialis anterior was “* very obvious ”’ and the other muscles “* thin.” 

Béhm (1929), arguing that club foot resembles in position an embryonic foot in the 
second month, referred to two dissections of infants by von Meyer. Here the muscles on the 
affected side were “* small ” but normal histologically. 

Dittrich (1930) described the dissection of an infant with spina bifida and bilateral club 
foot. He concluded from this one dissection, which was performed months after death, that 
the position and form of the feet were determined by the soft tissues. The muscle histology 
was given in detail: the fibres of the tibialis anterior were wavy in outline, there was an increase 
of sarcolemma nuclei in the tibialis posterior, and the fibres of the gastrocnemius were narrow, 

faintly striated with some loss of sarcoplasm. 

One of the most important studies on the anatomy of congenital deformities was that of 
Middleton (1932, 1934), who collected pathological material illustrating congenital tibial 
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<yphosis and myodystrophia foetalis (arthrogryposis multiplex congenita). One of his specimens 
had an equinus and metatarsus varus deformity, Middleton stated that the “ sural” calf 
muscles of this specimen were pale and the muscle fibres irregular but otherwise fully 
differentiated. Middleton evidently suspected the presence of immature muscle fibres in his 
sections but none was definitely seen. 

Mau (1938) gave much thought to a study of three foetuses with club foot and other 
congenital abnormalities. Macroscopically the muscles appeared to be normal. Histologically, 
however, apparently all the muscles showed varying degrees of scattered abnormality. There 
was a loss of striation. The diameter of the muscle fibres varied, and some were coiled. There 
were abnormalities of staining. Mau labelled these changes ** myelodysplasia.”” He did not 
actually mention which change was found in which muscle, but his contribution shows a 
section of the extensor digitorum longus muscle showing gross degenerative change: methods 
of preparation were not described. In this study, the most detailed and relevant yet appearing 
in the literature, Mau concluded that as each muscle in his specimen showed changes it was 
impossible to “* attribute the deformity to any particular muscle.” He therefore assumed that 
the club foot was caused by an endogenous disorder. 

In 1950 Bechtol and Mossman recorded the anatomy of a four-months foetus and of a 
three-months foetus, each with equinovarus deformity. They suspected that the older foetus 
had arthrogryposis. The muscles of the affected foot were “ deficient in volume ”’ and varied 
histologically in their degree of maturity, though all the fibres of any single muscle were at 
the same stage of development. No histological abnormality of nerves or end plates was seen. 
The authors concluded that the more mature muscles exerted greater tension (unspecified) 
and pulled the foot into a deformed position. 

In their second specimen, microscopic examination of the muscles showed the calf 
muscles to be abnormal, with dying muscle cells and faint striation. “* Abnormal ”’ straight 
fibres were seen and “* normal ”’ coiled fibres. The muscles involved were the gastrocnemius, 
soleus, tibialis posterior, flexor hallucis longus and flexor digitorum longus. 

In 1951 Stewart presented his findings in the muscles of twenty patients operated upon 
for club foot and in one necropsy on an affected infant. Stewart frequently found an abnormal 
insertion of the tendo calcaneus into the medial side of calcaneum. He described abnormal 
insertions of the peroneus brevis into the dorsum of the lateral metatarsals—a “* negative 
deforming force ’’ producing adduction of the metatarsus—and of the peroneus longus to the 
lateral metatarsals, preventing normal postural depression of the first metatarsal. He found 
that the tendon of the tibialis anterior in his foetal specimen and certain operative cases was 
inserted abnormally far forward. He even noted that the plantar fascia was once attached 
dorsally. Stewart attributed club foot to insertional peculiarities of postural muscles. 

A further American contribution came from Flinchum (1953), who dissected a six-and-a- 
half-months premature infant with right club foot. He found that the tendo calcaneus on the 
affected side was longer than on the normal and was inserted into the medial side of the 
calcaneum. The anterior tibial tendon on the affected side was longer than on the unaffected 
side and had a normal insertion. The posterior tibial muscles appeared similar on both sides. 
The ** peroneal muscle mass” on the affected side was only one half the size of the unaffected 
side. The overall muscle lengths were not determined. A good deal of attention was directed 
towards the shape of the foot bones in this specimen. 

Adams (1958) recorded that in 1952 Vander Eecken, Pearson and he had an opportunity 
to examine two separate specimens of club foot in the infant. One of these had a deficiency of 
anterior horn cells in the lumbo-sacral cord and a corresponding atrophy of certain muscle 
groups. No conclusions could be reached from the other, whose deforming muscles were 
apparently free from signs of atrophy and all the muscles were histologically normal. 
Comment—In forty-two descriptions of club foot in the foetus and infant collected from the 
literature we can detect no constant macroscopic or microscopic abnormal finding in the 
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muscles of the deformed foot, nor, apart from directional changes, is there a regular patter ) 
of abnormality in the case of the tendons and their insertions. No investigator, though possib! 
aware of the significance of the reduction in length and girth of the individual long muse’: 
bellies, has made an adequate and acceptable histological study with the material availabk 
The precise etiology of the condition has been further confused. 


TABLE I 


DIMENSIONS OF PRINCIPAL LONG MUSCLES AND TENDONS 





Specimen | Specimen 3 


Normal side Abnormal side Normal side Abnormal side 


~ 


Length Diameter Length Diameter Length Diameter Length Diameter 
(cm.) (cm.) (cm.) (cm.) (cm.) (cm.) (cm.) (cm.) 


Gastrocnemius-soleus Muscle 6:0 2:7 3°5 2°5 . 1-7 


Tendon 2:7 3°6 


ri 








Tibialis anterior Muscle 


Tendon 





Tibialis posterior Muscle 46 
Tendon 

Total 69 

‘Peroneus longus Muscle 55 

Tendon 5-1 


Total 





Peroneus brevis Muscle 
Tendon 


Total 








ANATOMICAL MATERIAL 

The material collected consists of eight specimens of which six had talipes equinovarus, 
one had talipes calcaneo-valgus and one had metatarsus varus. One specimen, with calcaneo- 
valgus deformity, was from a premature infant. All the others were from infants at term. 

For purposes of comparison we have also examined histologically the muscles of six 
further specimens as follows: one case of equinovarus in an older child, one case of a child 
who had never walked and had bilateral pes equinovarus, a normal sixteen-weeks foetus, a 
normal eighteen-weeks foetus, and an infant with normal feet who had died at birth from 
respiratory insufficiency. 

Each specimen was obtained within one to three days of death. Two specimens were not 
fully dissected because mutilation of the cadaver was forbidden. These specimens were 
examined unfixed in the necropsy room. The remainder were fixed in 10 per cent formol 
saline after disarticulation through the knee and were dissected some days later. After 
dissection specimens of the musclés were removed and immersed in 10 per cent formol saline 
before sectioning and staining. 
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FINDINGS 
Specimen 1—A stillborn male infant with a cranial defect and right talipes equinovarus. 
Muscles on the affected side were dissected out and photographed together with those of 
the normal side (Fig. 1). In the case of each principal long muscle the length and the diameter 
at its widest point were measured. The results are shown in Table I. 
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Fic. 1 
Muscles from a right club foot compared with those of the normal left side. 


With the exception of the gastrocnemius-soleus, where the difference was considerable, 
the total length of each muscle and tendon was very little shorter on the abnormal than on 
the normal side. Nevertheless the muscle belly was shorter and narrower; thus the abnormal 
tendon was relatively longer than its normal counterpart. The significance of this finding 
will be referred to later. 
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The anterior ligament of the ankle was very thickened, particularly between the malleoli 
and the neck of the talus. The deltoid ligament was, however, a mere thin sheet. 

Of the bones, the tibia showed torsion in its lower half; the talus was in equinus and its 
neck was angled medially. The navicular bone lay on the medial side of the head of the talus, 
where it had a separate facet. Its tuberosity was very close to the medial malleolus. The tibial 
















Fic. 2 Fic. 3 
Figure 2—Partly dissected club foot showing thickened antero-medial capsule (shaded). Figure 3 

Dissected left club foot showing medial angulation of neck of talus and medial displacement of 
navicular bone. 


articular surface of the talus was normal, though the fibular facet was enlarged. The articular 
facet on the lower end of the fibula was placed forward, presumably from contact with a 
persistently equinus talus. 

The calcaneum was small and folded with a concavity opening medially; it was inverted 
at the subtalar joint and its main talar facet was moulded into a saddle shape. The calcaneo- 
cuboid and metatarso-cuboidal joints were normal. The cuneiforms and the cuboid bone 
itself were normal, but the entire metatarsus was adducted. 

Specimen 2—A stillborn infant with rachischisis and talipes equinovarus on both sides. 

Right foot—Each long muscle was dissected out with its tendon. The muscle bellies appeared 
normal but, of course, could not be compared for size with a normal side. The tendon of the 
gastrocnemius and of the tibialis anterior were narrow. The tendons of the gastrocnemius, 
soleus, tibialis anterior and posterior and of the peronei were normally inserted. 

Left foot—The muscles appeared normal but on manipulation high tension in those of the 
calf was obvious. The plantar fascia seemed short but the direction of its slips was normal. 
The tendon of the tibialis anterior curved gently beneath the extensor retinaculum to a normal 
insertion. The flexor digitorum longus tendon seemed to be constricted by the flexor 
retinaculum, above and below which it bulged. This tendon was of a peculiar hard consistency 
like cartilage. No other tendon in this specimen showed this consistency. The tendons of 
tibialis anterior and posterior swung gently to a normal insertion. 
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The findings at this dissection suggested that the tibialis anterior and posterior muscles 
and tendons had taken up a position in relation to a pre-existing deformity rather than, by 
angling around their respective retinacula, brought about a supination of the foot. We were 
satisfied of this by an experiment, simply repeated, whereby inversion can readily be produced 
in the foot of an infant cadaver by pulling either on the tibialis posterior or, when the heel is 
in equinus, on the tibialis anterior. The appearance of the tibial muscles then in no way 
resembles that seen in congenital equinovarus. 

The bones (left and right foot)—The bony changes in both the left and right foot resembled 
those found in Specimen 1. There was, in addition, torsion of both tibiae and there was a 
well marked groove for the tendon of tibialis anterior across the lower end of the left tibia. 
Also in these two specimens the calcaneum was so deformed and the midtarsal joint so 
supinated that the calcaneo-cuboid joint was directed medially instead of antero-posteriorly: 
this directional change assumed considerable importance in attempts to correct the whole 
deformity (see below). In each foot the adducted forefoot also lay in moderate cavus. This 
infant had an overriding fifth left toe (Figs. 2 and 3). 

Specimen 3—A stillborn infant showing multiple congenital abnormalities, talipes equinovarus 
on the right and a varus left forefoot. 

Right foot—Compared with the left side the bellies of the long muscles on the right were 
shorter and thinner, particularly the gastrocnemius, soleus, tibialis anterior, tibialis posterior 
and the peronei. These muscles and their tendons were measured and tabulated with those of 
the earlier specimen (Table 1). It will be seen in this specimen that the total length of the 
tibialis muscles and tendons, as well as that of the gastrocnemius and soleus, was shorter on 
the abnormal than on the normal side. Even the abnormal peroneus longus showed shortening. 

The tendon of the tibialis posterior ran vertically downwards, grooving the posterior 

aspect of the medial malleolus deeply, and ended in the deep plantar tissue slightly posterior 
to the navicular bone. The tibialis anterior tendon swung in a gentle curve across the lower 
tibial shaft and beneath the extensor retinaculum to its insertion. Again there was no 
suggestion that this was a deforming muscle. 
Ligaments and bones—There was equinus at the ankle joint and inversion at the subtalar and 
midtarsal joints. The anterior capsule of the ankle joint and its medial and lateral ligaments 
had undergone major directional changes. The deltoid ligament was short, tough, contracted 
and folded in under the medial malleolus. 

The neck of the talus was angled medially and the navicular bone articulated with a 
separate facet on the medial surface of its head. 

The forefoot was adducted at the transverse tarsal joint. There was clawing of the 
second, third and fourth toes and underriding of the fifth toe. 

There was medial rotation of the lower tibial shaft which showed a well marked impression 
for the tibialis anterior tendon. 

Specimen 4—A stillborn foetus showing a pronounced calcaneo-valgus deformity. No other 
skeletal abnormalities were seen. 

In this case a study of the vascular anatomy of the affected limb was carried out dy 
injecting 100 cubic centimetres of a fine barium suspension (Micropaque) and 10 per cent 
Berlin blue solution (4 : 1) into the common iliac artery. The limb was then radiographed 
using a beryllium x-ray tube. This study showed that the position of the talus and the main 
vascular pathways in the limb were normal. 

The condition of the muscles on the affected side was the reverse of that seen in the 
specimens with equinovarus deformity—that is, the gastrocnemius, soleus, long flexors and 
tibialis posterior had large muscle bellies and well formed tendons, whereas the extensor 
digitorum longus was reduced in bulk and had a narrow tendon. The insertions of the long 
muscles were normal. The talus was dorsiflexed, the tarsus was pronated at the midtarsal joint 
and the longitudinal arch was flattened. 
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Figure 4—Specimen 1. Section of tibialis posterior muscle from deformed side. (Scale-width=100 yw.) 
Figure 5—Specimen 1. Section of tibialis posterior muscle from normal side. (Scale-width = 100 y.) 


Specimen 5—A male infant aged three days. Cause of death unknown. The child had ear 
pits, irregular teeth, hypoplastic kidneys and right talipes equinovarus. 
Right foot—The dissection was performed in the necropsy room. The gastrocnemius and 
soleus muscle bellies on the affected side were short and thin, and their tendon was narrow. 
The tibialis anterior and posterior were similarly affected. These muscle bellies, however, 
as in all previous specimens, looked a normal colour. The tendo calcaneus was normally 
inserted. 
Bones—The ankle was in equinus, there was inversion at the subtalar joint and marked 
supination at the midtarsal joint. The whole forefoot was adducted at the transverse tarsal 
joint. . 
Specimen 6—A stillborn male infant with partial rachischisis and left talipes equinovarus. 
Left foot—We noted abnormalities like those in Specimen 5. Having attempted the corrective 
manoeuvres described later we removed sections of muscle for histology. 
Comment—The severity of the deformity obviously varied from case to case. In the severe 
cases the abnormal musculature was noted throughout the long muscles (compare Specimen | 
and Specimen 3). In talipes equinovarus the principal muscles affected were the gastrocnemius 
and soleus, the tibialis posterior and the tibialis anterior, in that order. 

None of the insertional abnormalities previously described (Stewart 1951) were present 
in these infant specimens. 
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HISTOLOGICAL EXAMINATIONS 


Longitudinal sections were taken from the gastrocnemius-soleus muscles, the peronei 
ind the tibiales anterior and posterior of all specimens, from the foot of the “* normal ” 
stillborn infant, from the sixteen-weeks foetus and from the tibialis posterior of the older 
child with club foot. All were stained with phosphotungstic acid and haematoxylin and 
cosin. Sections were also prepared from the remaining long muscles of certain of the specimens 
only. From the left leg of specimen 2 the posterior tibial, anterior tibial and musculo-cutaneous 
nerves were extracted, stained, examined and photographed. In another (Specimen 5) nerve 

ndings and end plates were sought in the muscles, using luxol fast blue stain. 


Fic. 6 
Muscle fibres of tibialis posterior taken from a sixteen-weeks normal human foetus. 


In comparable specimens—Specimens 1, 3 and 5, where a normal and abnormal side 
sould be compared, and also in the case of the muscles of the foetus, ‘* normal” foot and 
calcaneo-valgus foot—the slides of the muscles so prepared were photographed to enable 
iccurate comparison and measurement (Figs. 4 to 6). 


FINDINGS 


In each microscopic section we searched for four changes: |) irregularities in fibre diameter ; 
2) nuclear changes; 3) irregularities in staining; and 4) absence of cross striations. Muscle 
diameter measurement was calculated against a scale on each photomicrograph. The results 
ire set out in Table II. When two or less of these changes were present we considered the 
section to show mild abnormality; when more than two, moderate abnormality. It will be 
seen that the distribution of the abnormal muscles is irregular throughout the entire material 
ind even amongst each specimen. 


voL. 41 B, NO. 4, NOVEMBER 1959 





A. M. WILEY 


TABLE II 


STATE OF THE MUSCLES EXAMINED 





SPECIMEN | SPECIMEN 3 SPECIMEN 5 SPECIMEN 4 
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In retrospect we interpret most of our abnormal sections as showing merely post-mortem 
autolysis—there was a loss of striae and nuclear pyknosis, and fibres having a large diameter 
were affected by post-mortem swelling. A study of the histology of Specimen 2—a bilatera! 
club foot (not included in the Table)—further supported this view, for on one side, fixed later 
than the other, there were moderate changes through each of the long muscles of the calf. 


EXPERIMENTAL STUDIES ON MUSCLE GROWTH 


Immobilisation of the foot of the young rabbit (two and a half to four and a half weeks old) 
in dorsiflexion for four to twenty-five weeks by the method illustrated in Figure 7 decreases the 
longitudinal growth of the muscle belly of the tibialis anterior, which thus remains shorter 
than normal in the adult at the end of the experiment (Alder, Crawford and Edwards 1959) 
(Fig. 8). In consequence, the ** resting tension,” which is exerted by the experimental muscle 
when not contracting, develops at a considerably shorter length of the belly than does tension 
of similar magnitude in the normal muscle. In fact resting tension becomes appreciable in the 
experimental belly as it is stretched beyond the length that it occupied when the foot was 
immobilised in dorsiflexion; whereas in the normal limb similar tension is not developed 
until the belly attains the length it occupies with the foot fully plantarflexed. At the end of 
the experiment the freed foot can be only slightly plantarflexed because of this premature 
development of resting tension in the muscles. The girth of the muscle is little affected by its 
prolonged immobilisation and it exerts almost as great an isometric tetanic tension as the 
normal. Histological examination fails to reveal any significant differences between the 
structure of the experimental and control muscles. 
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Crawford (personal communication) has immobilised one foot of each of a series of 
adult rabbits in dorsiflexion. This again causes resting tension to develop at a shorter length 
than normal, so that there is increased resistance to full plantarflexion of the foot. However, 
the effect is less than that produced in the young rabbit, nor is there any alteration in the 
length of the belly of tibialis anterior when the experiments are performed after the cessation 
of growth. 

In both the adult and young rabbits the premature development of resting tension in the 
experimental tibialis anterior must be a consequence of its immobilisation with the belly held 
at the short length which obtains when the foot is dorsiflexed. 


Diagram to show method of fixation of foot of infant rabbit. 


CORRECTABILITY OF DEFORMITY 

Before dissection of each human specimen a simple trial of correction was attempted, the 
tibial shaft being held firmly with one hand and the affected foot manipulated with the other. 
With the exception of the left foot of Specimen 2, correction was obtainable but the force 
required was considerable and when sustained seemed liable to tear the soft parts of the foot. 
Effect of tenotomy—Simple tenotomy of the tendo calcaneus greatly facilitated correction of 
two of the deformities (Specimens 3 and 5) (Figs. 9 and 10). Additional tenotomy of the 
tibialis anterior was required to correct another (Specimen 2, right foot) and of both tibialis 
anterior and tibialis posterior in a fourth (Specimen 1). The calcaneo-valgus deformity was 
more easily corrected after division of the extensor digitorum longus tendons, but the deformity 
in Specimen 2 (left foot) could not be fully corrected even after division of the tendo calcaneus 
and of both the tibialis anterior and tibialis posterior tendons. This specimen was later 
dissected down to the bones, whereupon it was found that there existed a bony block to 
correction, consisting of the inwardly inclined cuboid facet of the calcaneum (Fig. 11). Resection 
of this facet permitted full correction. 

We noted that, after correction, the small bones of the feet, particularly the navicular 
bone, lay in a relatively normal anatomical arrangement with one another, even in the left 
foot of Specimen 2, although here, as previously noted, the alignment of the calcaneo-cuboid 
joint was already permanently altered. 

Comment—lIn this anatomical study we noted that the ease of correction of deformed feet 
varied. This is in keeping with clinical experience. 

We were impressed with the ease of correction afforded by tenotomy of the tendo calcaneus 
and of the tibiales. In the most resistant case full correction could be obtained only by a bony 
procedure on the calcaneo-cuboid joint. 

DISCUSSION 

According to Béhm (1929) a club foot so resembles a foetal foot during the second 
month of pregnancy that the deformity may be merely the result of an arrest of development 
at an early stage. This is a contribution to the “ intrinsic” theory. However, a glance at 
foetuses obtained by therapeutic abortion shows that an early foetal foot little resembles a 
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Tibialis anterior muscle of rabbit subjected to fixation during growth, compared with 
corresponding muscle from the normal leg. (Crawford, Personal communication) 
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‘lub foot. Some further etiological factor is required. We were enabled by our own anatomical 
ind histological studies to rule out the neural theery suggested by Adams (1855), Little (1839) 
ind Adams (1958), for a neural change must be reflected in the musculature. There is 
>*xperimental evidence that muscle fibres may evolve in the complete absence of any stimulus 
rom the central nervous system (Adams, Denny-Brown and Pearson 1953). That club foot 
s the result even of a transitory, prenatal neuropathy seems unlikely when the number of 
ypes of club foot are considered. It remains therefore to search for a cause of club foot 
n the musculature. 

We have considered carefully the views of Middleton (1932) and of Bechtol and Mossman 
1950) that in club foot certain muscle groups may be immature. 
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Fic. 9 
Specimen 3. Right club foot 


Human foetal muscles at the tenth week show central nuclei and marginal striations. 
The nuclei later move to the normal peripheral position and the striations increase. At the 
fifteenth week, both types of fibre are seen. Even in the infant, mature and small, or “‘ daughter,” 
fibres may be seen normally. The presence of foetal fibres (Bechtol and Mossman) must 
therefore be interpreted with reserve. 

The changes in the muscle fibres described by Dittrich (1930) and suspected by Adams 
(1958) were sought but could not be identified with any certainty. Stewart’s emphasis on 
abnormalities of insertion receives no support from our anatomical studies. In previous 
reports of anatomical dissections there has been a lack of comparable studies of the normal, 
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and one cannot be satisfied, in the microscopic studies, that the material has been uniform , 
and freshly fixed and comparably stained. This difficulty was encountered in our own materia , 
which was therefore reviewed very critically. The shape and length of muscle fibres as see 1 
microscopically are particularly open to misinterpretation. We found that by teasing oit 
our own sections we could easily produce coiled fibres. Assuming, therefore, that the musc > 
in club foot is normal, whether in the monster, in the severely deformed or in the mild, 
deformed foot, any theory that ascribes the deformity to neural or muscular disease 5 
invalid. 


Fic. 10 Fic. 11 
Figure 10—Effect of elongation of tendo calcaneus on club foot shown in Figure 9. Figure 11—Shows 
correction obtainable in severe case of club foot after removal of soft parts. Complete reposition prevented 
at calcaneo-cuboid joint. 


The muscles in the limb of a young rabbit subjected to immobilisation fail to grow to 
the full extent. Histologically the muscle is normal. Resting tension, however, develops 
early when the muscle is stretched. This inhibits correction to normal when immobilisation 
ceases. These shortened and small muscles never regain full development although they can 
be forcibly stretched. 

These short muscle bellies resemble those found in club foot in the human infant, and 
evidence has been submitted which suggests that the deformity is maintained by the sam 
factors of incteased resting tension in certain muscle groups. Ill developed calf muscles ari 
found commonly in late cases of club foot, and the long-term anatomical and functiona 
results of treatment are not uniformly satisfactory. These late findings will be the subject o 
a separate communication, but it must be stated here that the incidence of residual deformity 
coincided with delay in obtaining early full correction. 

On anatomical grounds, and on the basis of our findings, tenotomy of the tendo calcaneu 
and, if necessary, of both the long tibial tendons, should be recommended in early infancy 
This would enable the foot to be splinted in the over-corrected position at the earliest opportunity 

We are fully aware that this concept is a very old one, but we think in the light of thi: 
work that the aversion from it by present-day surgeons is unfounded. Most orthopaedic 
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‘urgeons would agree that division of the long tendons in the foot of a young infant can be 
erformed with very little risk of complications. There is as yet no general agreement about 
1e best time for such tenotomy. Our late results indicate that existing methods of treatment 
equire revision, and anatomical evidence warrants the operation. 


he author is much indebted to Dr. G. N. C. Crawford with whom he has discussed the significance of the 


.xperiments on rabbits and the interpretation of the muscle histology. His thanks are also due to Professor 


. Trueta for his advice in the preparation of this paper, to Dr A. H. T. Robb-Smith and his staff for assistance 
1 collecting the anatomical material, and to Miss M. Litchfield for preparing the sections. 
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THE EFFECT OF CRUDE PAPAIN ON THE EPIPHYSIAL CARTILAGE O° 
LABORATORY ANIMALS 


ANDERS HULTH and OLLE WESTERBORN, UPPSALA, SWEDEN 
From the Orthopaedic and Surgical Departments of the University of Uppsala 


Among the different experimental agents that act upon the endochondral growth o° 
laboratory animals, crude papain seems to be one of the most powerful (Hulth 1958). Papai 
acts rapidly on the cartilage and, when injected repeatedly, causes premature ossification 0° 
the epiphysial lines. Other factors that retard the longitudinal growth are endocrine disorder: 
such as those caused by hypophysectomy or thyroidectomy, and administration of cortisone 
Young animals fed on diets that are generally or specifically deficient also show retarded growt! 


PREVIOUS INVESTIGATIONS 


Papain is a proteolytic enzyme obtained from the latex of the carica papaya tree. It is 
available commercially as an impure powder (crude papain) and at present several chemica 
laboratories produce it in purified crystalline form. The enzyme requires free sulphydry! 
groups for activity—that is, it is active in reduced form. Typical activators are hydrogen 
sulphide, hydrocyanic acid, cysteine and versene. The activation is reversed by typical thiol- 
combining agents like iodo-acetate, p-chloromercuribenzoate, and by oxidising agents (iodine 
hydrogen peroxide and metals) (Kimmel and Smith 1954). 

Thomas (1956) was the first to describe the effect of crude papain on hyaline cartilage 
of young rabbits. As soon as four hours after the intravenous injection the rabbit’s ears 
collapsed and hung down; the effect disappeared after two or three days. Thomas thought 
that the papain acted upon the intercellular matrix, the volume of which decreased. He also 
found that the cartilage of fully grown rabbits was not damaged by papain. Later, Spicer 
and Bryant (1957) published a histochemical study of punch biopsies of rabbit ears at 
varying intervals after papain injection. Two hours after injection there was a complete loss 
of metachromasis of the matrix and increase of the acidophilic staining properties. Thomas 
could not at first observe any effect after injection of the purified papain, but quite recently 
McCluskey and Thomas (1958) demonstrated that an effect is produced even by purified 
papain if this is inactivated by the addition of a thiol-combining agent such as iodo-acetate. 
This investigation provided clear experimental evidence that inactive papain is activated locally 
in the cartilage, whereas active papain is probably destroyed before it reaches the cartilage 
In this way it could be established that it actually is the proteolytic enzyme papain which 
acts on the cartilage and not foreign substances in the crude papain, as was at first suspected 
According to the authors hitherto mentioned the changes occurring after single doses o! 
papain are reversible. The cartilage of the epiphysial lines was not investigated. Hult! 
(1958a and 5) showed that repeated injections of papain cause significant histological anc 
radiographic changes of the epiphysial lines. After repeated injections given at short interval: 
the changes may become irreversible, and some or all of the epiphysial lines ossify. There is 
a delayed longitudinal growth as well as a diminished percentage weight increase. In this 
paper we will present further results of the experiments with crude papain and with purifiec 
papain made on rabbits and other laboratory animals. 


MATERIAL AND METHODS 


Crude papain was used in a I-per cent or 2 per cent aqueous filtered solution. The solution 
which was clear and had a light yellow colour, could not be sterilised because it then lost it: 
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activity. Therefore the solution was freshly prepared in each instance. The purified papain 
enzymes, obtained from Schering in Berlin and from Mann Research Laboratories in New 
York, were used in aqueous solutions of different strength. 

The injection was in most cases performed in the ear veins of rabbits from three to five 
weeks old. Some rabbits were injected by the intraperitoneal route. The four-week-old 
guinea pigs were injected intraperitoneally. The rats and the mice were between two and 
four weeks old, and the injections were performed intraperitoneally and intravenously 
respectively. The mice, even the smallest ones, could without difficulty be injected in the 
veins of the tails. The cats were injected intravenously and subcutaneously. 

The dosage varied for the different species of animals, depending on their degree of 
resistance to papain. Sublethal doses were given. The guinea pigs appeared to have the 
lowest resistance and the mice the highest. In rabbits 10 milligrams per kilogram was found 
to be a suitable dose for the first injection. Repeated doses were tolerated much better, and 
20-25 milligrams/kilogram could then be injected. This dosage produced a good curling effect 
on the rabbit ears as well as histological changes of the cartilage cells after some hours. The 
same dosage was given to the guinea pigs and cats. The mice and the rats could be given 
50-100 milligrams/kilogram in the tail veins and intraperitoneally respectively (0-05 millilitres 
of a 1 per cent papain solution to mice weighing about 5-10 grammes) with only a small 
mortality. Because mice tolerate large doses an excellent papain action on their epiphysial 
cartilage could be brought about. 

The dosage of the purified papain enzymes was as follows: “ gereinigt Papain” from 
Schering in Berlin and the double-crystallised papain from Mann Research Laboratories in 
New York were both administered at the rate of 10 milligrams/kilogram. 

For the histological investigation the distal part of the ulna of the rabbits and the upper 
part of the tibia of the other animals were removed and cleaned of soft tissues. The specimens 
were fixed in 10 per cent formalin and decalcified in a solution of equal parts 2 per cent formic 
acid and 20 per cent sodium citrate. Staining was done with haematoxylin and eosin or with 
toluidine blue. 

RESULTS 

The crude papain injections seem to have a rather similar effect on the epiphysial plates 
of all laboratory animals. However, only the rabbits exhibit such an obvious sign of the 
papain action as that of the curling of the ears. The ears start curling from three to five hours 
after injection and remain curled for two to four days. This is an invariable phenomenon 
after injection of crude papain. (The number of injected young rabbits exceeded 200.) 

Apart from a sometimes strong reaction after the first dose, the general condition of all 
laboratory animals has been good throughout the period of observation. The animals injected 
with papain reacted like the untreated controls. Weighing during the period of treatment 
showed that the increase in weight of all injected animals was considerably lower than that 
of the control animals. This confirms Hulth’s earlier observations (1958a and 5). 
Radiological changes induced by crude papain. Rabbits—Clear changes could be seen in all 
epiphysial lines, including those of the vertebrae. The most marked and constant effect was, 
however, observed in the distal radial and ulnar epiphyses, even though after identical doses 
the extent of the damage varied a little in different rabbits. Even a single dose of papain 
produces radiographic changes in the form of temporary narrowing of the epiphysial lines. 
When the animals are given repeated injections at intervals of one or two days the damage 
to the epiphysial lines becomes strongly marked and in several cases all of them became 
ossified. In Figure | the normal metaphysis of the radius and ulna are shown. The density 
of the zone of primary trabeculae is strongest next to the epiphysial cartilage, and there is 
a gradual diminution of density towards the medullary canal. Figure 2 illustrates the change 
on the fourth day of the experiment, after two injections of papain. The epiphysial cartilage 
is narrowed; likewise the zone of metaphysial bone trabeculae, although this still retains a 
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Fic. 1 Fic. 2 Fic. 3 


Fore-paw of young rabbit. Figure 1—-Normal metaphysial regions of radius and ulna. Figure 2—The change 
on the fourth day after two injections of papain. Figure 3—The change on the sixth day after two injections 
of papain. 


high density. Two days later, as illustrated in Figure 3, the epiphysial cartilage of the 
radius has been ossified and that of the ulna shows signs of beginning ossification. If papain 
is given three days in succession the effect can be almost grotesque (Figs. 4 and 5). The rabbit 
in Figure 5 was killed twenty-two days after the injections. There is a marked deformity and 
deviation of the carpus. All the bones are shorter than those of the control rabbit from the 
same litter (Fig. 4). There is also some deformity of the upper end of the humerus. 
Mice—A single injection of crude papain causes a reversible narrowing of the tibial epiphysial 
line. Radiographic evidence of this change can be detected as early as the day after the injection, 
and may be used as a biological test of crude papain. Two injections given on two consecutive 
days invariably cause closure of the upper tibial epiphysial lines. This part of the mouse 
skeleton is easiest to study in radiographs. The closure is manifest already on the third or 
fourth day of the experiment. 

For these experiments several litters of mice, each of five or ten individuals, were used. 
In each litter all but two or three were injected, the latter constituting the controls. Some of 
the litters received only one injection; the others were given two or three injections. The 
litters were killed at various intervals, from one to six weeks after the injections, and 
radiographed. The radiographs showed no remaining changes in the epiphyses of mice 
injected only once. In those injected two or three times the epiphysial plates of the tibia were 
found to be closed during the entire period of the experiment, and the longitudinal growth in 
general was considerably retarded. The effect of crude papain on mice is shown in Figures 
6 to 9. 
Rats—Young rats were given papain intraperitoneally or subcutaneously two or three times 
daily. Here, too, radiographic changes were observed; the tibial epiphysial lines became 
narrowed but not completely clésed when papain was administered. The effect was not so 
marked as in the mice. 
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Fic. 5 


Figure 4—Normal fore-leg of young rabbit. Figure 5—Fore-leg from a young rabbit of the 
same litter twenty-two days after three injections of papain. Note the deformity and deviation 
of the paw bones. All the bones are shorter than the corresponding bones of the control rabbit. 
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Figure 6—Hind legs of a normal immature mouse. Figure 7—Hind legs of a mouse from the same litter 
radiographed on the fourth day after two injections of papain. The upper epiphysial lines are closed in the 
injected mouse. 


Guinea pigs—The guinea pigs were too sensitive for intraperitoneal injection of papain and 
did not survive for more than two days after injection. The histological effect, however, was 
analogous to that observed in the other animals. 
Cats—A litter of five-week-old cats was used, of which three were injected and the remaining 
two constituted the controls. One injected cat and one control animal were killed on the 
third day, after injections of crude papain on the first and second days. At this stage the 
radiographs showed a marked difference between the injected and the untreated animal. The 
changes corresponded to those observed in the experiments on rabbits. The two remaining 
cats in the experimental group were given subcutaneous injections daily. After fourteen days 
all the epiphysial lines showed signs of closing. Figures 10 and 11 allow comparison between 
one of the injected animals and the control on the third day of the experiment. 
Histological studies—Rabbits that had been given a single injection were killed at various 
intervals from three hours to five days after injection. Figures 12 to 17 show the histological 
changes in the distal ulnar epiphyses. As early as three hours after injection changes can be 
observed in the staining properties of the intercellular matrix, which loses its basophilia. 
But the most important changes occur in the morphological appearance. The proliferation 
of chondrocytes from flattened to hypertrophic and clear-vacuolated cells shows a temporary 
arrest (Figs. 15 and 16). The proliferating cells by this time have clustered and there is a marked 
disarrangement. The formation of bone trabeculae also changes from twenty-four hours after 
injection onwards. The bone trabeculae nearest the epiphysis become coalesced and broader, 
but later when more normal trabeculae again are formed the area of broadened trabeculae is 
gradually displaced towards the diaphysis (Figs. 15 and 16). Five days after injection most 
of the described changes have disappeared, but some irregularity remains (Fig. 17). 

The metachromasia after staining with toluidine blue is seen to be changed to a slight 
extent; there is a temporary decrease three and seven hours after injection. Later, no significant 
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Fic. 8 Fic. 9 


Figure 8—Normal immature mouse. Figure 9—Mouse from the same litter 
radiographed twenty-one days after two injections of papain. The epiphysial 
plates have closed, and the bones are shorter than in the control mouse. 
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Fic. 10 Fic. 11 
Figure 10—Limb of normal immature cat. Figure 11—Corresponding limb of a cat from the same litter injected 
twice with crude papain. All the epiphysial plates are narrowed. 
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Fic. 18 


A severely damaged ulnar epi 
physial plate of rabbit after fiv: 
injections of papain. Allterec 
metaphysial bone trabeculae ar 
seen at the top. ( 60.) 


Fics. 19 and 20 
Upper tibial epiphysial plates 
of mice from the same litter 
killed at the same time. Figure 
19—Control animal, not in- 
jected. Figure 20—Changes 
on the fifth day after two 
injections of papain. (x 60.) 


Fic. 20 
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Fics. 21 and 22 


Jpper humeral epiphysial plates of 
oung rats of the same litter killed at the 
ame time. Figure 21—Normal appear- 
ince in control animals, not injected. 
-igure 22—Changes on the eighth day 
ifter three injections of papain. The 
‘ows of cartilage cells and the primary 
yone trabeculae are irregular. ( 60.) 


Fics. 23 and 24 
Tibial epiphysial plates of immature 
guinea-pigs from the same litter, 
killed at the same time. Figure 23— 
Normal appearance in control animal, 
not injected. Figure 24—Change on 
the second day after a single injection 
of papain. The basophilia of the 
intercellular matrix has disappeared. 
( x 60.) 


3 


ay 
Fic. 23 


VOL. 41 B, No. 4, NOVEMBER 1959 








846 A. HULTH AND O. WESTERBORN 









changes are visible. The histological changes in rabbits after injection of crude papain hav = 
been described previously by Hulth (19584). 

If repeated injections are given, profound changes of the epiphysial cartilage occur. TI > 
rabbit epiphysis in Figure 18 is nothing like a normal epiphysial line. The cells are irregul: r 
and clustered, and the distribution of the intercellular matrix is uneven. Instead of trabecul: : 
there is a network of osteoid tissue. In other cases in which the animal has received repeate | 
injections the epiphysial line becomes ossified and looks like any closed epiphysial cartilag 
The mouse epiphyses in Figures 19 and 20 illustrate this. 

The changes described above occur also in rats, guinea pigs and cats (Figs. 21 to 24 
The proliferating cells of the young rat shown in Figure 22 have also clustered. The typic: 
hypertrophic cells have disappeared, and the trabeculae are broad and curved. The alteration 
of the guinea pig epiphysis in Figure 24 correspond _to those seen earlier in the rabbit. Th 
basophilia is significantly diminished; the endoplasm of the chondrocytes is vacuolated. 

















EXPERIMENTS WITH PURIFIED PAPAIN AND WITH ACTIVATED AND INACTIVATED PAPAL 





Our earlier mentioned experiments with purified papain failed to produce collapse o 
rabbit ears. Both radiographic and histological examination gave evidence of changes, whic! 
were most pronounced afier injection of Schering papain, but certainly not so marked a 
those caused by crude papain. 

Attempts to activate the crude papain with cysteine, which we have already mentionec 
in the introduction as one of its typical activators, had the unexpected result of reducing 
or altogether eliminating the effect on ears and epiphyses. To the usual solutions of papair 
9-1-1 per cent cysteine HCI was added. The larger the amount of cysteine, the weaker the 
effect. Attempts to inactivate the crude papain with hydrogen peroxide, on the other hand 
resulted in a strong effect on the rabbit ears and pronounced radiographic and histological 
changes in the epiphyses. McCluskey and Thomas quite recently explained this phenomenon. 
Only proteolytic inactive papain produces the described effect, since the active papain is 
probably destroyed before it reaches the cartilage. Like these authors we have inactivated 
purified papain, from both Schering and Mann laboratories, with iodo-acetate, and studied its 
effect on the epiphyses. We found that the radiographic changes in the epiphyses corresponded 
exactly to those caused by crude papain, and that in addition curling of the rabbit ears ensued 
if this inactivated preparation was used. 
































DISCUSSION 


Injection of crude papain appears to be one of the most powerful agents affecting the 
epiphysial cartilages of various species of young laboratory animals. The delaying effect on 
longitudinal growth produced by two or three papain injections is considerably stronger and 
much more rapid than that of other well known experimental methods, such as those producing 
endocrine or nutritive disorders. A single injection of papain in a rabbit produces a reversible 
change in all its cartilage tissue. The rabbit’s ears collapse, and three hours after injection 
pronounced histological changes become apparent in the epiphysial cartilages. These changes 
remain for five or six days. Two or three successive injections may cause irreversible damage 
to the epiphysial plates, and sometimes closure of most of the epiphysial plates ensues. This 
applies especially to mice, which tolerate papain in larger doses than other animals experimented 
upon. An effective closure of their growth cartilage may therefore be observed after only 
two injections. If the epiphysial cartilages have not been completely destroyed—as for instance 
in rabbits—repeated injections may cause deformity of the bones. 

As McCluskey and Thomas (/oc. cit.) have demonstrated, inactivated crystalline papain 
causes changes in the hyaline cartilage and collapse of rabbit ears. Our investigations have 
confirmed that a similar effect is produced on the epiphysial cartilage. McCluskey and Thomas 
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believed that the described effect is caused by the proteolytic enzyme papain and not, as 
Thomas (1956) at first suggested, by some foreign substance in the crude papain. 

It is of great interest to establish the mechanism behind the changes occurring in the 
hyaline and epiphysial cartilage. Bryant, Leder and Stetten (1958) showed that after injection 
of crude papain an increase of chondroitin sulphate is observed in the blood and the urine. 
This increase is caused by a release of the same substance from the cartilage. It is thought 
that papain does not directly affect chondroitin sulphate but rather the proteins to which this 
substance is linked in the cartilage matrix. We think it likely that the changes in the epiphysial 
cartilage which we have described above are brought about in a similar way. 

Although in the investigations on hyaline cartilage no irreversible change could be 
found, we were able to find evidence of this in the epiphysial cartilage. 


SUMMARY 

The present investigation has shown that crude papain can be used to produce rapid 
changes in the epiphysial cartilage of various young laboratory animals (rabbits, mice, rats, 
guinea pigs and cats). 
1. Single injections of crude papain produce profound changes in the epiphysial cartilage. 
These changes disappear within a few days. They are radiographically visible as a narrowing 
of the epiphysial plates. Histologically, the formation of bony trabeculae in the primary 
spongiosa is found to be arrested. 
2. Repeated injections of crude papain cause permanent damage to the epiphysial cartilage, 
often with bony closure. Consequently, the longitudinal growth of the injected animals, when 
compared to the controls, is found to be retarded or permanently arrested, and there may 
be severe bony deformity. 
3. Using inactivated crystalline papain, we have been able to produce changes in the epiphysial 
cartilage identical with those caused by the injection of crude papain. 
4. The injection of crude papain is dispelled by the addition of cysteine, but retains its full 
strength if hydrogen peroxide is added. 
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WILLIAM EDWARD GALLIE 
1882-1959 


On Monday, September 28, 1959, the University paid homage for the last time to William 
Edward Gallie, Emeritus Professor of Surgery of the University of Toronto. The sadness 
at his death was felt far beyond the confines of the University. It permeated the great 
societies of surgery and the hearts of surgeons throughout the world. Few men have been 
so esteemed. 

Few have been so richly honoured. The Royal College of Surgeons of England awarded 
him its highest order of merit—the Gold Medal of the College. In company with His Royal 
Highness the Duke of Edinburgh he received an Honorary Fellowship of the Royal College 
of Surgeons of Edinburgh. He was a Founding Fellow of the Royal College of Surgeons 
of Canada. The United States of America held him in equal regard. He was President 
of the American Surgical Association, and of the American Orthopaedic Association. 
He occupied the Presidency of the American College of Surgeons for five years. In these 
offices he exerted a wise and powerful influence upon the schools of surgery in North America. 
At home Professor Gallie was a dominant person. He became, at the age of thirty-nine, an 
Associate Professor of Surgery and Chief of the Division of Surgery of the Toronto Hospital 
for Sick Children. Eight years later he was appointed Professor of Surgery and Surgeon-in- 
Chief of the Toronto General Hospital. Before and during the difficult years of the second 
world war he carried an additional responsibility as Dean of the Faculty of Medicine. Learned 
scientific contribution, wise policy and, above all, a profound dedication to the practice of 
surgery summoned the approbation of his peers. 

Edward Gallie was a man of great stature and comprehension. He could dominate 
most gatherings both physically and mentally, yet he was never a bully. On the contrary, 
the warmth of his personality was radiant. He was the best of friends. He captured his colleagues 
by exhibiting a tactful curiosity in their welfare and assumed that they were equally engrossed 
in him. Conversation with him became a temporary partnership. He was gentle. Those who 
might well have entertained some fear, by reason of his size or position, soon became easy 
companions or devoted followers. He charmed his rivals into an agreement or a truce. 
Differences of opinion in others were respected but were not allowed to mature into ill-feeling 
which he abhorred. Anger came slowly and was reserved for a contemptible few who 
transgressed his sense of honesty or who followed unethical practices. 

He possessed an unexcelled joy of living. Somehow, daily contact with people supplied 
him with fuel to maintain this enthusiasm. Boredom and drudgery were unknown. He was 
gescued from these by a magnificent sense of humour. Laughter came easily and in great 
gusts. He enjoyed laughing and laughed as quickly at himself as at others. This asset was 
carefully directed. He seldom hurt anyone, yet often the most dismal ward rounds were 
saved from disaster by the quick wit of the professor. 

He was a virile man, a natural athlete. His first great love was hockey. He won his 
spurs with the team of the Barrie Grammar School in the town where he was born. As an 
undergraduate medical student, he played for the University of Toronto, and when he 
could no longer play he coached the University team for five years. War intervened, and on 
his return from England he turned his attention to golf. It is significant that the home he 
built and lived in until he died borders on and looks across the rolling hills of the Rosedale 
Golf Club. Somewhere with the advance of time, golf palled and he became a rabid fisherman, 
to the exclusion of all other sport. Latterly his visits to the trout streams of Quebec and the 
salmon rivers of New Brunswick were in constant competition with an ankle fusion or a 
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recurring dislocation of the shoulder, and it was as much as the life of the resident was wortl 
for him to suggest which was the more important. 

The talents of this great man were devoted to the development of surgery in Canada 
He taught himself first. His clinical disputes were resolved in the experimental laboratory 
No one has challenged his conclusions with regard to the grafting of bone and the transplantatior 
of fascia as a living suture. His operative procedures contain the germ of simplicity and have 
stood the test of experience. 

He brought to the Professorship a purpose. Though by inclination an orthopaedic 
surgeon, he realised that the need of the country for capable general surgeons far outweighec 
the necessity of training men in surgical specialities. Pursuing this vision with vigour, he 
established for the first time in Canada an organised training course for surgeons. The Gallic 
course was designed to produce in the trainee a thorough knowledge of the art, a sense o! 
responsibility to the patient and an enquiring mind. The Professor insisted that the maste: 
surgeon should assist the pupil. Acquired skill gradually slackened the reins of supervision 
Towards the completion of the course came a period of glorious association with the Chief 
As senior resident, the budding surgeon was encouraged to take sole charge of cases, trustec 
by Dr Gallie to seek advice if he were in doubt. 

He satisfied a hunger for continuing education by a close association with the learned 
societies of the United States of America and of Great Britain. He repeatedly spoke of the 
pleasant periods of companionship that he enjoyed with the leading surgeons of the world, 
and he would return to the hospital stimulated by their influence. Young Canadians were 
encouraged to seek membership in such associations and to proffer to them the results of their 
own surgical endeavours. 

At Dr Gallie’s funeral, in the midst of the great assembly, fifty-two surgeons, members of 
the Gallie Club, stood together. They had graduated from the Gallie Training Course in 
Surgery during his active Professorship. Now middle-aged, they are senior surgeons of 
several North American hospitals. Many are chiefs of the surgical staff; fourteen are assistant 
or associate Professors of Surgery; and four are full Professors. These men represent Dr 
Gallie’s living suture of surgeons. 

On a memorable occasion twelve years ago they heard their Chief express this hope for 
his years in retirement. He envisaged himself as the slowly setting sun of the Arctic—lingering 
on the horizon until it was imperceptibly absorbed into the distant future. The Gallie slaves 
were glad that their Chief had been granted his wish. F. P. D. 


ARTHUR STEINDLER 
1878-1959 


Between the end of the American civil war and the outbreak of the first world war one of 
the greatest migrations in modern times took place. Some fifteen million people passed 
through “ the golden door ”’ into the United States. Among the hundreds of thousands from 
the old Hapsburg Empire was a young Viennese doctor, Arthur Steindler. He arrived in 1907 
at the age of twenty-nine, settled in the middle west, first in Chicago, then in Des Moines 
and finally in lowa City. If he had practised competently and earned a decent living he would 
have done well enough; as it turned out, this man, in an environment remote from venerable 
centres of learning, came to occupy a unique position. He became the pre-eminent scholar 
of orthopaedics not only in North America but in the world. 
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vortl As a young man Steindler must have drawn deeply on the heritage of Europe. He had a 
good knowledge of several of its languages; he read widely and thoughtfully, and, in 

nada consequence, by the time he was forty, his knowledge of what was even then by no means a 

itory small branch of surgery was encyclopaedic. He wrote some remarkable books though several 

atior 

have 


aedic 
ighec 
ir, he 
Jallic 
se of 
laste! 
ision 
~hief 
ustec 


irned 
f the 
orld, 
were 
their 


rs of 
se in 
is of 
stant 
it Dr 


e for 
ering 
laves 


ne of 
issed 
from 
1907 
vines 


ould were not easy to read. One on the reconstructive surgery of the upper limb broke new ground. 
able His two books on the mechanics of the body, one written in 1935 and the other in 1955, 
olar ponderously erudite, directed attention to what should be a central theme of orthopaedics, 

though few have had the courage to tackle it seriously, much less systematically. As a work 
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of reference Diseases and Deformities of the Spine and Thorax is unique; and it is readable too 
Steindler excelled as a teacher. He never lacked pupils, and thirty years ago Iowa was wel 
established as a place of pilgrimage for the visitor. Much of his teaching is preserved for u 
in his four volumes (1950-52) of Postgraduate Lectures on Orthopedic Diagnosis and Indications 
The title is characteristic of the man and so are the closing sentences of the preface: “* Ther: 
are, no doubt, some who will find the lectures inadequate because technical descriptions hav: 
been omitted. Only when the student has arrived at the point where he can make his decisior 
on a specific therapeutic measure is it safe to refer him to texts on operative technique, anc 
not before. There will always be those who are anxious to find a short cut to results and ir 
their hurry pass by the stations of diagnosis and indications, making specific operativc 
techniques their first stop. No doubt they will be disappointed.” 

It is a pity, therefore, that his name is best known here in connection with two of the 
excellent operations he devised. Steindler deserves to be remembered for less tangible bu 
more abiding reasons. He was a perpetual student, always reading, thinking and writing 
After he retired from his Chair ten years ago he continued to work at the Mercy Hospita 
in lowa City and until the last year of his life compiled and generously distributed those 
thoughtful essays that he called Seminar Notes. Of pain, he wrote in a letter: * It is a hard 
subject and it took me an unbelievable length of time to prepare even the lectures; I spent 
about one hundred working hours for each single lecture.”” Steindler was seventy-nine when 
he wrote this. Yet in spite of this great power of application—perhaps because of it—his 
lectures were not always easy to follow. He was too wise to indulge in facile generalisations 
or dogmatic assertions. He made people think for themselves. 

Now for the man himself. He had none of the unctuous dignity of a continental professor; 
he lacked the heartiness that we so often find and always enjoy in our American friends. 
Steindler was anything but glamorous; he had the air of being preoccupied; his habitual 
expression was one of mild worry. But behind this slight barrier of reserve there was a warm 
friendliness that was particularly attractive to younger men. He would challenge his colleagues 
when necessary, being quite incapable of dissimulation, but he went out of his way to encourage 
the young. He was a lovable man. 

The photograph reproduced here recalls a small incident. One July morning in 1930— 
Steindler was fifty-two then—he noticed a miserable stray dog wandering about near the 
entrance to the hospital. Something had to be done about it. Steindler picked up the little 
beast and an expression of contentment came into both faces. No one could spend much 
time in lowa City without discovering that there over many years Steindler had been doing the 
same sort of thing on a more serious scale. By worldly standards he was a successful man 
but he lived very modestly. He spent little on himself but it is doubtful if anyone will ever 
know how much money and anxious thought he devoted to the succour of friends and relations 
whose lives had been shattered in the collapse of his old country. 

He found relaxation in music and, like a good Austrian, revered the old masters. He 
said that he played badly and this may have been true; but he made up for it with enthusiasm. 
An evening of music during the course of the great meeting in 1952 touched him very deeply; 
for him it was the quintessence of enjoyment. 

The Honorary Fellowship of the Royal College of Surgeons of England is not lightly 
bestowed. There are occasions when, in conferring this honour, the College adds to its own 
distinction. This was so in 1954 when Steindler became an Honorary Fellow. 

In describing that great migration before and at the turn of the century two American 
historians have written thus: ‘* What did the immigrants contribute? Most of all themselves— 
their strength, their work, their faith. They owed much to their adopted country, but that 
country owed much to them . . . Their contribution was not only that of unskilled labour. 
They gave richness and color to American life and in some fields added greatly to her cultural 
heritage.”” In that heritage we, through Arthur Steindler, have a share too. H. J. S. 
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MEMORIAM 


JOHN BLACK FERGUSON WILSON 





1883-1959 


J. B. Ferguson Wilson died on June 24, 1959. He graduated M.B., B.S. in 1907 after a 
brilliant undergraduate career at Leeds University, later becoming M.S., London, and 
F.R.C.S., England. He was on the resident staff of the Sheffield Royal Hospital from 1908 
till 1912, when he was appointed Honorary 
Assistant Surgeon to the Hospital. He served on 
the Honorary Staff till 1943. 

He was early attracted to orthopaedic surgery, 
and by the end of the first world war he was 
taking a special interest which increased throughout 
his surgical career, though he never ceased to be 
a general surgeon. At the invitation of Sir Robert 
Jones he joined the British Orthopaedic Association 
shortly after its foundation, and he maintained 
the greatest interest in it until his retirement, 
seldom missing any of its meetings. 

Extremely widely read, he early became an 
authority on the literature of surgery. As a 
surgeon he was sound in diagnosis and conservative 
in treatment. Acknowledged by his colleagues 
to be a surgeon of the first rank, he never 
received the wider recognition which his talents 
merited, as he shrank from any form of publicity 
and from publishing. His great diffidence and 
retiring disposition made him a difficult man to know intimately, but such was his character 
that he was held in affectionate regard and esteem by all his colleagues, and by everyone 
who knew him. A. D. 





ALAN RUSCOE CLARKE 
1908-1959 


On July 10, 1959, Ruscoe Clarke died suddenly but peacefully at Dudley Road Hospital 
in his first cardiac illness. He was that rare combination—an extremely busy experienced 
clinician and a research scientist. Whatever he undertook received his full attention. Ruscoe 
never wasted time. 

Educated at Haileybury College, he entered Guy’s Hospital in 1926. There, as a medical 
student, he won the Michael Harris Anatomy Prize, the Woolridge Physiology Prize and the 
General Proficiency Prize. In the year of his qualification he was placed proxime accessit 
for the Treasurer’s Gold Medals in both medicine and surgery. A few months after qualifying 
he graduated M.B., B.S., of London University. Yet he found time to be secretary of Guy’s 
Hospital Rugby Club and played in the first fifteen. Then, in the next five years, he held 
successive appointments at Guy’s Hospital, and combined these with clinical assistantships at 
Great Ormond Street, All Saints’ and St Peter’s. One month after his twenty-fifth birthday 
he was elected a Fellow of the Royal College of Surgeons of England. 

Awarded the Leverhulme Travelling Research Fellowship in 1936, he held clinical 
appointments at the Peter Bent Brigham Hospital and the Harvard Medical School. Here he 
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first became actively engaged in medical research. Returning to Great Britain he was appointe 
First Assistant in Surgery to the British Post-Graduate Medical School in 1938. There, durin 
the London blitz, he worked alongside a Medical Research Council team studying traumat 
shock. Then followed his Army service as Surgeon Specialist with the rank of Major, and lat 
Lieutenant-Colonel. He was at the landings in Algiers, the Tunisian campaign, North Afric 
and Italy, working mostly in casualty clearing stations. He was decorated M.B.E. after th 
Tunisian campaign. 

I first met Ruscoe on his appointment to the full surgical staff of the Birmingham Acciden 
Hospital in 1947. For twelve years he was the most loyal and pleasant of hospital colleagues 
There never could be a better team man. Fron 
his war experience, Ruscoe appreciated th 
need to.learn more about haemorrhagic shock 
Here was his opportunity. In spite of clinica 
commitments that engaged his full attention 
often for a twelve or sixteen hour day, h 
somehow found the mental and physical energie 
to found and develop a full research programme 
It was entirely due to his initiative that research 
was started along these lines at the Birmingham 
Accident Hospital. During the years new 
research workers joined him to develop and 
extend this work. They were continuously 
inspired by his powers of leadership and well 
balanced but continuous enthusiasm. His 
research team established the extent of blood loss 
after various forms of severe injury, and showed 
that early and adequate replacement of this loss 
always delayed and often prevented “the illness 
of trauma.” This work established the 
tempo and quality of laboratory and clinical 
services for the proper care of severe civilian 
injuries. It also posed further problems for research study. Many people still die of 
“recoverable ” cerebral and thoraco-abdominal injuries, the main causes of death in the 
present havoc of road accidents. At the time of his death Ruscoe and his team were engaged 
in research studies of the detailed patterns of the cerebral and pulmonary circulations. They 
had already established that the peripheral circulation gives no indication of the variety of 
the circulatory responses to these vital organs. Out of this study, new methods leading to 
earlier diagnosis of the nature of cerebral and thoraco-abdominal injuries may well be 
uncovered. This is the outstanding and most important unsolved problem in the care of 
severely injured people. The work to which he contributed so much will go on. That too is 
a measure of his stature. He believed no man to be irreplaceable. We, his hospital colleagues, 
are now testing this thesis to its limits. — 

No notice of Ruscoe would be complete without mention of his political belief. He 
would not have it otherwise. Ruscoe accepted Marxism as a good Christian accepts the 
Bible. Yet we, his hospital colleagues, could not withhold respect amounting to affection 
for a man so honestly convinced and so much the servant of his profession. Surely, the central 
value of our western civilisation is its stress on the integrity, dignity and worth of the individual 
in a society of free men. Ruscoe, as he saw his responsibilities, was a whole man. His work 
will live in the literature of medicine as his memory in the hearts of all those who knew 
him well. : W.G. 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 


BRITISH ORTHOPAEDIC ASSOCIATION 
ANNUAL MEETING, 1959 

The Annual Meeting of the British Orthopaedic Association was held in London at the Royal 
College of Surgeons of England on October 22-23. The president, Mr Norman Capener, was in the 
chair. The meeting was preceded by an instructional course at which the speakers were: Dr R. M. 
Mason (London)—* Rheumatoid arthritis, ankylosing spondylitis and Reiter’s disease’’; Mr J. 
Bastow (Bath)—* Surgical treatment of rheumatoid arthritis”; Mr W. D. Coltart (London)— 
* Treatment by manipulation”; and Mr T. M. Prossor (London)—“*Sarcoma of the supporting tissues.” 
Experimental investigations of spinal injuries—Mr R. Roaf (Oswestry) described experiments designed 
to determine the effect of different forces on fresh specimens of the spinal column. Forces in different 
planes were applied to the spine combined with rotational strains. The normal disc was very resistant 
to trauma, but when the turgor of the nucleus was removed prolapse of the annulus could be produced 
with comparatively small strains. He found that the vertebral bodies were vulnerable to direct 
compression. When under pressure the end plate first bulged and then split, and finally the vertebra 
disintegrated. When the end plate had split the nucleus pulposus herniated into the body. The 
mechanism of other spinal injuries had been investigated and Mr Roaf had found that the spinal column 
was vulnerable to comparatively minor horizontal injuries, but not to flexion and extension; it was shown 
that dislocations and fracture-dislocations resulted from twisting injuries, particularly if combined 
with lateral flexion. Twisting injuries of the neck caused separation of the end plates. He urged that 
such terms as hyperflexion and hyperextension as applied to spinal injuries should be abandoned. 
Mr E. A. Nicoll (Mansfield) agreed with the mechanisms described and pointed out that the facets 
were fractured four times out of five. He accepted Mr Roaf’s views on the role of rotation in dislocation 
and said that this knowledge might help in the method of reduction of locked facets in future. Mr J. 
Charnley (Manchester) did not agree that mechanical experiments presented an accurate picture of 
disc protrusion. He said that reduction of turgor was not the cause of prolapse, but a sequel to it. 
Injuries of the cervical spine—Mr R. G. Taylor (Oxford) reported a study of ninety-five injuries of the 
cervical spine. Fifty-one resulted from hyperflexion injuries and forty-four from hyperextension 
injuries. Hyperflexion injuries accounted for twenty-four cord lesions, twelve of them complete. 
Hyperextension caused fourteen cord lesions, five complete. Twenty patients died, all of whom 
had cord damage. Only three patients with complete lesions survived. The prognosis of cord lesions 
was bad; more than half the patients died, the majority having complete lesions. The extent of the 
bony injury gave little indication of the degree of cord damage. In the absence of neurological damage 
the prognosis was generally good, but late neurological changes such as brachial neuritis or even late 
cord damage did sometimes develop. Deaths not ascribed to the immediate effects of the injury 
were due to infection of the respiratory or urinary tracts. Treatment must be directed towards 
stabilisation and correction of the bony deformity. The various types of lesion found were discussed 
and the method of choice for treatment in each was mentioned. Residual spasticity presented a big 
problem. Avoidance of excessive stimuli and re-education gave the best results. Anti-spasmodic 
drugs were disappointing. 
Vertebral clearance for spinal tuberculosis—Mr M. C. Wilkinson (Black Notley) reported the findings 
in 130 patients with Pott’s disease who were subjected to operation. He said that in children bone 
destruction was rapid, but it could be reduced by relieving the tension in the paravertebral abscess 
and removing necrotic bone, with care not to sacrifice normal bone or injure the end plates. He advised 
waiting for two or three months before operation because the hyperaemia was less and the disease 
would to some extent be localised. He emphasised the importance of early diagnosis and showed 
some radiographs demonstrating a remarkable degree of restitution of the vertebral bodies after 
early operation. Bony ankylosis occurred in eighty-two patients, and fibrous ankylosis in forty. Eight 
spines remained unstable. He pointed out the difficulty of being certain that healing was complete 
without operative exploration. He described the operative approach to each part of the spine and 
discussed its merits. Complications had been few: tension pneumothorax on two occasions and 
haemorrhage from the fifth lumbar vertebra (controlled by packing) once. Mr D. Wainwright 
(Newcastle-under-Lyme) said that he had experienced difficulty in obtaining adequate drainage of 
paravertebral abscesses, which were often multiloculated, by the usual costo-transversectomy approach. 
He had found the transpleural approach more satisfactory. 
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Fracture of the scaphoid bone: the case against pessimism—Mr P. S. London (Birmingham) said tl 
there were two common fallacies in treated fractures of the scaphoid bone: firstly, that non-uni 
was common, and, secondly, that non-union was a cause of serious disability. He had review 
300 fresh fractures of the scaphoid bone treated at the Birmingham Accident Service. In treatme: 
attention was paid to the wrist rather than to its radiographic appearance. Two-thirds of the wri 
treated were immobilised for eight weeks or less and only one in ten was immobilised for more than thi 
months. Five per cent of fractures failed to unite. He had seen a number of fractures in which uni: 
was incomplete at two months when the immobilisation was discontinued, in which sound bo 
union developed in the next twelve months. Out of sixty patients with ununited fractures that he h 
studied (from a larger series) fifty-six attended because of a recent strain. Of these, eleven requir 
operation; the remainder were able to return to work after a period of protection. He conclud 
that only one scaphoid fracture in a hundred caused serious disability and did not consider that tl 
constituted a sufficiently good reason to justify prolonged immobilisation. Immobilisation beyo: 
three months served no useful purpose. Professor Bryan McFarland (Liverpool) agreed that fractur 
of the scaphoid bone were often over-treated and he considered that prolonged immobilisation serv 
no useful purpose and often caused a big economic problem. Mr E. A. Nicoll (Mansfield) said th 
he did not continue immobilisation beyond six weeks because there was no change in the degree 
union after that time. If non-union did occur the disability was usually slight. He thought that tho: = 
without symptoms had a firm fibrous union, and that a true pseudarthrosis was present in those wi 
pain. Sir Reginald Watson-Jones (London) said that no time limit for immobilisation should be sc . 
The nature of the blood supply determined the rate of union, and if in doubtful cases immobilisatic 
was continued there would be fewer cases of established non-union. Mr R. H. Maudsley (Asc« 
supported Mr London’s view but advocated open reduction and internal fixation with a lag scre. 
when there was displacement of the fragments. 


Amputation of all the toes—Mr M. H. Flint and Mr D. R. Sweetnam (London) described a series of 
thirty-seven amputations of all the toes, performed on twenty-eight patients with gross deformities. 
The operative technique was described as well as the after-treatment, which necessitated a blocked 
toe to the shoe and a sponge-rubber insole. The operation had given excellent results and there was 
no tendency for the longitudinal arch to drop. Assessed after five and a half years, twenty-one results 
were excellent, five were good and two were fair. Whoever might claim to have originated this operation 
there was no doubt that Edward Lear in his rhyme, The Pobble without any Toes, was the first to 
record an excellent result. Mr W. Sayle-Creer (Salford) had found that the operation gave excellent 
results but he thought it important to trim the metatarsal heads and to suture the flexor and extensor 
tendons over the end. Sir Reginald Watson-Jones (London) agreed that trimming of the metatarsal 
heads was an important step and usually did away with the necessity for an insole. Mr K. I. Nissen 
(London) said the operation gave good results but he had no knowledge of the modifications suggested. 
He had not found that painful neuromata developed. Follow-up was necessary, particularly in 
patients with rheumatoid arthritis who might suffer a recurrence of cysts. 


Tendon transposition into talus for paralytic valgus foot— Dr A. Axer (Tel-Aviv, Israel) said that in 
the paralytic valgus foot the talus was unstable because no muscles were attached to it. There was 
imbalance of the foot from over-action of the evertors. When the valgus was extreme the head of the 
talus was unsupported and tilted downwards until it became almost vertical. He described an operation 
for correction of the deformity. The head of the talus was mobilised and reduced into its correct 
position. It was maintained in this position by transplanting one or two (but never more than two) 
of the overacting muscles into the neck of the talus. It was often necessary to lengthen the tendo 
calcaneus to obtain a satisfactory position. Plaster was retained for six months. The results of 
twenty-six Operations were reviewed. The age of the patients varied from two to nine years and the 
interval between paralysis and operation was one and a half to seven years. The foot appeared norma! 
in ten patients; improved in thirteen; unchanged in two and overcorrected in one. Dorsiflexion was 
good in thirteen, limited in ten and absent in three. The failures were attributed to inadequate correction 
of the talus. Mr H. J. Seddon (London) thought the transplant might be too close to the ankle joint 
to provide adequate leverage. He considered that there was a subluxation of the subtalar joint wit! 
a tight tendo calcaneus. Transplantation of tendons without correcting this subluxation resulted ir 
failure. 


Mobilisation of the stiff knee—Dr Robert Judet (Paris) described an operation which since 1953 h« 
had carried out on seventy occasions for mobilisation of a stiff knee. The operation was undertake! 
only when there was no further possibility of spontaneous improvement. The patella and suprapatella' 
pouch were mobilised through a medial parapatellar incision which must be at least one inch awa) 
from the patella. Through a ten-inch incision on the postero-lateral aspect of the thigh the vastu: 
lateralis and vastus intermedius were separated entirely from the shaft of the femur. Sometimes i 
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y as necessary to mobilise the vastus medialis as well through a medial incision. The operation was 
i lustrated by a colour film. Intensive rehabilitation followed from the day of operation. Fifty-three 
knees were reviewed. The operation was done in forty-four patients for fracture of the shaft of the 
f mur, in five for fracture of the lower end of the femur, and in four for arthritis. The results were: 
«<cellent (range of 100 degrees or more) 24, good (range of 80-100 degrees) 21, fair (range of 50-80 
c egrees) 6, and bad (less than 50 degrees) 2. Complications were few. There had at times been some 
s<in necrosis and also thrombophlebitis, but not more frequently than in other orthopaedic operations. 
fr I. McQueen (Bristol) emphasised the importance of rehabilitation after such an operation and 
‘aid it was important to concentrate on the adductors and hamstrings as well as the quadriceps muscle. 
1r J. N. Wilson (London) said he preferred the less radical operation described by Thompson, which 
|e thought gave comparable results. It had the advantage of allowing release of the tensor fasciae 
itae at the knee and also avoided a potentially infected area if the fracture had been compound. 


‘lexion contracture of the knee—Mr E. W. Somerville (Oxford) said there were two types of flexion 
ontracture of the knee: the simple type in which, when the posterior contracted structures were 
tretched or divided, the tibia glided round the femoral condyles into extension; and the other type 
n which, when the contracted structures were stretched or divided behind the knee, the tibia hinged 
mn the femur instead of gliding. This could be explained by studying the functional anatomy of the 
‘nee joint. The attachments of the lateral and anterior cruciate ligaments were so arranged that 
vhen the knee was in extension they were tight, and when the knee was flexed they were relaxed. 
if a flexion contracture had been present for a long time the anterior cruciate ligament might have 
indergone adaptive shortening so that extension of the joint was by hinging instead of gliding. If it 
»roved impossible by simple means to correct this it was logical to cut the anterior cruciate ligament. 
Examples were shown in which this had been done successfully for flexion contractures due to 
trauma and rheumatoid arthritis. 

he patello-femoral joint—Mr P. R. French (London) described the mechanics of the patello-femoral 
joint. During weight bearing the joint took an increasing strain the more it was flexed. At 90 degrees 
of flexion the pressure was equal to twenty times the body weight. Osteoarthritis was accepted as 
being a mechanical disorder resulting from some incongruity of the joint surfaces. In the knee 
osteoarthritis usually began in the patello-femoral joint. Recurrent dislocation of the patella caused 
the most rapid wear, and subluxation rather less. Chondromalacia was an early stage of osteoarthritis, 
as was fibrocartilaginous proliferation of the surface of the patella. Osteochondritis dissecans of 
the medial femoral condyle resulted from impact of the patella against this area when the knee was 
bent. Many loose bodies in the knee were cartilaginous and invisible in radiographs: these often 
arose from the patella. Any knee with episodes of pain and recurrent swelling should be explored 
with a view to patellectomy, which gave good results. Out of fifty-five results reviewed, forty were 
good, ten fair and five poor. The poor results usually resulted from the operation being done too late. 


Monarticular non-infective subacute arthritis of the sterno-clavicular joint—Mr R. A. Bremner (York) 
described a condition of unilateral swelling of the sterno-clavicular joint. This paper is published in 
full in this number of the Journal. 


Clinical Demonstrations 


The clinical demonstrations were held at St Bartholomew’s Hospital and at the London Hospital. 
The material was presented by surgeons from the whole of the North-East Metropolitan Region. 


St Bartholomew’s Hospital 

Joint clearance operation for tuberculous and rheumatoid arthritis—Mr M. C. Wilkinson (Black Notley) 
showed six patients with arthritis of rheumatoid type who had been improved by partial synovectomy 
of the knee, with coincident patellectomy in three. Two patients with a similar arthritis (one psoriatic) 
at the wrist had been improved by division of retinacula and tenosynovectomy. Two tuberculous 
joints—a knee and an ankle—treated by partial synovectomy, with antibiotics, were also shown. 
Surgery and prosthetics in congenital anomalies of the limbs—Mr L. Gillis (Roehampton and East Ham) 
showed six examples of gross congenital deformity of the lower limbs and one of all limbs. Treatment 
had included manipulation, tenotomy and tendon lengthening, wedge and rotation osteotomies, 
arthrodesis and amputation, but the tenor of advice was towards conservatism. Remarkably good 
function with prostheses was demonstrated. 

Sacral agenesis—Mr D. F. E. Nash (St Bartholomew’s and Chailey) showed how the outlook for 
those patients with paralysed, anaesthetic lower limbs and double incontinence had been transformed 
by the collaboration of orthopaedic surgeon, urologist and paediatrician. In spite of sensory loss, 
orthopaedic care was applied successfully to the limbs, the patients were rendered dry with ileal 
bladders and so forth, and the bowels were controlled by a suitable regimen. 
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Preaxial arm pain—Mr R. C. Farrow, assisted by Miss T. Wareham, (St Bartholomew’s) demonstrate 

convincingly a syndrome of 1) painful restriction of shoulder movement, 2) preaxial pain extendin 

to the thumb and forefinger, 3) a tender point in the extensor muscles about two inches beyond th 

head of the radius, 4) aggravation by cervical traction in extension, and 5) relief of pain and tendernes: 

and restoration of shoulder movement, by traction with the neck flexed and rotated to the affected sid« 

Synovioma of the hand—Mr H. G. Stack (Brentwood) gave a beautifully illustrated study of no les 

than sixteen cases of benign giant-cell synovioma of a digital tendon sheath, fourteen in women an: 
two in men. They had occurred equally in either hand and equally back or front. The separat 

encapsulation of the nodules and their burrowing habit might account for the reputation for loc 

recurrence in 25-40 per cent. They were soft and indented bone by pressure. Greyish-white, with re: 
and yellow areas, they presented a spheroidal-cell stroma, with giant cells and foam cells and som 

haemosiderin, and they were characterised by synovial clefts. 

Historical demonstration—Mr R. L. Huckstep, Dr W. J. Hanbury, Miss M. V. Stokes and Mr J. 1 

Thornton (St Bartholomew’s). In the Great Hall (1734) a superb demonstration was set out illustratins 
—with documents going back to 1123, portraits, publications and specimens—Bart’s orthopaedic 
through the ages down to R. C. Elmslie. A wealth of historical material included: the minutes appointins 
John Izard bonesetter to the Hospital in 1596 and his successor Andrewe Mathewes in 1625; and the: 
a long line of surgeons, among others: Percivall Pott (1713-1788), with some of his own specimens 
James Paget (1814-1899), with his original specimens and his descriptions of osteitis deformans 
osteochondritis dissecans, tibial apophysitis, and much else; Thomas Smith (1833-1909), well known 
for his description of suppurative arthritis of major joints in infancy, less well known for having 
first described the Hand-Schiiller-Christian syndrome, actinomycosis and the bony changes in scurvy 

Howard Marsh (1838-1915), advocate of rest with continuous traction; R. C. Elmslie (1878-1940). 
whose pioneer work on coxa vara, fibrocystic diseases and a number of operations devised by him and 
named after others, is still in living memory. Almost overlooking all this were Hogarth’s (1697-1764) 
great murals of The Pool of Bethesda and The Good Samaritan. 

The London Hospital 

At the London Hospital some seventy patients were shown, most of whom were under the care 
of orthopaedic surgeons in the North-East Metropolitan Region, including Messrs E. T. Bailey, 
G. R. Fisk, R. H. V. Hafner, H. A. Pearce, D. M. Dunn, E. H. T. Hambly, H. A. Oatley, N. T. Holden, 
M. F. Pilcher, H. G. S. Korvin, T. Hunter, J. A. McLauchlan and A. Manzoni. The remaining 
cases were from the Orthopaedic Department of the London Hospital. 

The cases fell conveniently into ten groups as follows: 1) a group of five cases of infantile coxa 
vara; 2) four cases of central displacement arthroplasty of the hip; 3) eight cases of various tumours 
of bone; 4) nine cases of a traumatic nature; 5) eight hand cases including a beautiful reconstruction of 
a congenital radial club hand with pollicisation of the index, shown by Mr Fisk. In this group also 
Mr Korvin showed three interesting cases of replacement of carpal bones with rib cartilage implants 
in cases of Kienb6ck’s disease and an old fracture of the scaphoid bone. 6) A group of four cases of 
trochanteric “* forage ’’ for degenerative arthritis of the hip; 7) seven cases of generalised disease of the 
skeleton including osteogenesis imperfecta with hyperplastic callus formation, osteopetrosis, and 
melorheostosis; 8) a group of cases of cervical osteotomy for ankylosing spondylitis; 9) a group of 
follow-up studies of mould arthroplasties of the hip; 10) a miscellaneous group including such rarities 
as a man with gas-containing cavities in his occipital bone and upper cervical vertebrae (Mr Dunn), 
and periostitis of the fibula in yaws (Mr Hambly). 

In addition there was an exhibition of radiographs of outstanding interest contributed from 
surgeons in the Region, and Mr Graham Stack and his technician staged an admirable demonstration 
of a simple method of producing 35-millimetre lantern slides, legible at the back of the hall, by the use 
of plastic ciné-titling letters on a plain background. 

Symposium on Accident Services 

On October 23 a discussion took place on the pressing problems of improving the accident 
services throughout the country, a subject upon which the British Orthopaedic Association has 
recently published a memorandum. The openers were Dr C. T. Maitland (late of the Ministry of 
Health), Mr Norman J. Skelhorn, Q.C., and Mr Lipmann Kessel. 

Administrative aspects— Dr C. T. Maitland said there had been a tremendous increase in accidents, 
particularly road accidents. He did not like the idea of isolated accident.services; it was better that 
they should be part of the general hospital service. Those who were concerned with the treatment of 
accidents should play a larger part in analysing the causes of accidents and in suggesting ideas for 
preventing them. The problems of providing adequate accident cover throughout the country were 
very great. During the war the mode of dealing with injuries changed. Centres were set up for dealing 
with special types of injury, such as those involving the head or the chest, or for injuries requiring 
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jlastic surgery, to mention only a few. This system was sufficient in war time, but it tended towards 
»ver-specialisation in peace. In this country at the present time there were many examples of first class 
ocal work, but no comprehensive system of accidenf treatment had yet been devised for the whole 
sountry. There were many difficulties to be faced in setting up a nation-wide accident service. It was 
difficult to get consistently good treatment. Injuries were ubiquitous and the figures of the Registrar 
General showed that they were more common in rural than in urban areas. Whatever form of accident 
service was devised it must take into account this dispersal of population. It was simple to devise 
a service for the large centres but difficult to know what to do for the periphery. The position was 
made more difficult by the fact that many parts of the body might be involved and an accident service 
must be capable of dealing with all contingencies. Orthopaedics alone could not do this. If life was 
to be saved in the case of serious injury the facilities for so doing must be available for twenty-four 
hours of each day in areas where accidents were most common. Reorganisation would inevitably 
cause inconvenience to some doctors but these changes must come. It was wrong to turn the central 
accident units into great emporia for the mass treatment of injuries. It was better that they should 
become centres for the training of those who must do the bulk of the work in the periphery, where 
more use should be made of the smaller hospital and even the cottage hospital. 

Legal aspects—Mr Norman J. Skelhorn, Q.C., discussed some of the legal problems involved in accident 
work. Mr Skelhorn said: In the short time at our disposal this morning it is impossible to canvass 
the whole of the wide field covered by the legal aspects of what you are calling the ** Accident Services.” 
There is, however, one important question which merits consideration and which indeed must receive 
consideration in connection with any proposals for an accident service, and that is the position from 
the legal point of view of the junior medical staff such as the house surgeon or physician and the 
casualty officer. 

From their nature, cases arising from accidents frequently give rise not only to very grave but 
to multiple injuries which often present, on admission to the hospital, difficult problems in diagnosing 
the gravity and extent of the injuries, calling for greater experience and more specialised training 
than the young and recently qualified house surgeon or physician can be expected to have. True it 
is that he can seek the assistance of senior and more experienced members of the staff. But, apart 
from the question of such assistance not always being immediately available, this necessitates the 
junior medical officer having at least to recognise the possible significance of the signs and symptoms 
and that the potential severity of the injuries calls for greater skill and experience than he possesses, 
and this in itself may not be a simple matter. Further, there must in the ordinary course of events 
be a measure of reluctance on his part to call on his seniors, who are themselves busily engaged, 
lest they may consider that he is doing so unnecessarily and is lacking in proper self confidence. 

1, of course, appreciate that all cases cannot throughout be seen and treated by senior members 
of the staff, and I recognise that there may be administrative difficulties in providing detailed supervision. 
Nonetheless I feel that there is at present a tendency to cast upon the newly qualified and comparatively 
inexperienced doctor a greater responsibility than he is properly equipped to bear. 

The law has to hold a balance between on the one side the undoubted right of the patient to 
careful, skilled and competent treatment, and on the other the legitimate safeguards to which the members 
of the medical profession are entitled to ensure that, provided reasonable care, skill and competence 
are shown in diagnosis and treatment, they can carry out their duties free from the fear that they may 
be criticised or condemned of negligence in the light of subsequent developments or conditions 
subsequently disclosed, which were highly improbable and not reasonably to have been foreseen or 
ascertained at the time of diagnosis or treatment. 

So far as the patient is concerned, he, especially in accident cases, cannot in the ordinary way 
select the hospital to which he will be taken, and still less is he in a position to stipulate as to the 
experience, competence or skill of those who are called in to treat him. The patient must rely, and is 
entitled under our law to rely, upon those administering the hospital to which he is taken, having 
ensured that there are available to deal with his case properly qualified doctors and nurses possessing 
reasonable competence and skill, and that there shall be available all the facilities and equipment 
requisite for his treatment in accordance with the recognised standards. Similarly, from the doctors 
who treat him he is entitled to receive the care and skill of the ordinary competent medical practitioner 
—no more and no less. If it subsequently transpires that his case has been mishandled, it is of small 
consolation to him to be told that he was unfortunate in that at the particular time at which he was 
taken to the hospital the house surgeon or physician called on to deal with him happened, unhappily, 
to have been recently qualified and lacking in experience. 

In this connection it is most important to remember that it is no defence to a charge of negligence 
that the particular house surgeon or casualty officer was insufficiently experienced properly to perform 
his or her duties. This is not of course to say that he is to be expected to have the knowledge or skill 
of the consultant, but he is required to be qualified properly to carry out the duties required of him 
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in his appointment and which, by taking that appointment, he undertakes to perform with reasonab : 
skill and competence. 

Thus in 1952 in a case of alleged negligence by an anaesthetist who had been qualified for on 
five months, decided in the Court of Appeal, Denning J. (as he then was) said: ‘ In answer to th: 
claim it would be no defence for Dr W. and the hospital board to say that she had not sufficient experienc 
for the task or to say that the surgeon in charge was also to blame. The patient was entitled to receiv, 
all the care and skill which a fully qualified and well experienced anaesthetist would possess and us: 
If Dr W. failed to exercise that care and skill she would be liable to the patient for the consequence 
no matter that the hospital board knew she had not sufficient experience for the task and were muc 
to blame for asking her to do it without proper supervision.” 

It is true that in your profession, as in mine, the practitioner has to learn his job very largel 
by experience. Each of us has to start with his first case. It is, however, necessary that proper provisio 
shall be made for the adequate supervision of the novitiate by those possessing the requisite trainin 
and experience to ensure that his training and experience is not gained at the expense of the proper an: 
skilled diagnosis and treatment to which the patient is enfitled. 

On the other hand the competent practitioner will know when a case is beyond his skill anc 
thereupon it becomes his duty either to call in a more skilled person or to order the patient’s remova 
to a hospital where the requisite skilled treatment is available. Provided that he does this, he neex 
have no fear in any subsequent proceedings. Further, the standard of care and skill is that set by 
your own profession—it is not something arbitrarily imposed from outside. 

Thus it is not negligence if the surgeon or physician acted in accordance with the general anc 
approved practice of the profession, even though this may subsequently turn out to have been mistaken 

In 1950 the House of Lords decided a case in which a surgeon had made a mistaken diagnosi: 
of an incurable cancer and advised that the patient could live only for a matter of months when in 
fact the patient was subsequently found to have no trace of cancer at all. The mistaken diagnosis 
was due to the failure to use an instrument which at the date of the diagnosis in 1942 was rare in 
England and was not possessed by the surgeon. This was held not to be negligence on his part. 

Similarly in 1954 an anaesthetist was held not to have been negligent when he administered a 
spinal anaesthetic consisting of Nupercaine which had been kept in a phenol solution, this being at 
the time generally thought to be safe though shown by later experience to be dangerous. 

I cite these cases as examples showing that the standard required is that set by your own profession. 

Again it has been frequently stressed by the Courts that doctors are not insurers of success, and 
that provided that all reasonable care and skill is used they are not liable because the treatment is 
unsuccessful or even when there were unexpected and, from the patient’s point of view, catastrophic 
developments. 

So it is as I have said that the law holds a balance between the right of the patient to proper 
care and skilled treatment and the legitimate safeguards of the doctor from the continual spectre of 
claims in negligence and criticism in the Courts. 

It is obviously of great importance that surgeons and doctors, and particularly young doctors, 
shall be able to carry out their duties and shall feel able to make decisions boldly and courageously, 
unfettered by the fear of this spectre. This it is right to say is important not only in the interests of 
your profession but also, in the long view, in the interests of the public whom you serve. 

The proposals which you make in your memorandum on Accident Services for the formation of 
adequately trained and equipped accident units at appropriately placed hospitals, to which accident 

cases could be transferred immediately after receiving the necessary initial treatment, should I think go 
far to meet the dilemma and solve the problem, which I have endeavoured to explain, of complying 
with the essential requirement that the patient must receive proper and skilled treatment while at the 
same time enabling the young doctor to carry out his duties and gain his experience as he assuredly 
must do. 

There is one further matter to which I should like to refer before I conclude. There is, I believe, 
considerable feeling, and even bitter feeling, in your profession that you are unfairly subject to claims 
being made against you for negligence and that the extension of legal aid has enabled unjustified 
claims to be made. The Legal Aid Committees do not and cannot, of course, try a case in advance 
when deciding whether to grant legal aid. They can decide only on the facts put before them, which of 
necessity present but one side, whether if established they provide a prima facie case with a reasonable 
prospect of success. 

It is, however, important to bear in mind that legal aid in a case of alleged medical negligence 
is very rarely, and indeed I think I can safely say never, granted and certainly no such case ever succeeds 
in the Courts unless the plaintiff’s claim is supported by some member of your profession who is 
prepared to testify that the diagnosis or treatment fell in the particular circumstances below that to be 
expected of an ordinarily careful and competent practitioner. 
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This should be to you a great safeguard. If claims are brought without any reasonable justification 

it is because there are members of the medical profession who are prepared to give evidence supporting 
them. This I would stress is not to suggest for a Single moment that members of your profession 
should shirk the duty of coming forward to assist a plaintiff who has been the victim of lack of proper 
care or skill. Indeed it is greatly to the credit of your profession that eminent doctors and surgeons 
are prepared fearlessly to support proper claims and to expose cases of negligence, and it would be a 
sorry day both for the profession and for the public if this should ever cease to be the case. Plainly, too, 
there must be borderline cases where differing views will be held and properly given, but in so far as 
cases may be brought without reasonable justification the remedy is largely in the hands of your own 
profession. When the position is properly understood it will be seen that your profession and mine 
should in this respect be complementary and not in antithesis. 
The point of view of the orthopaedic surgeon—Mr Lipmann Kessel (London) discussed the problem 
from the standpoint of the orthopaedic surgeons, who were keenly aware of the need for drastic 
improvements in the organisation for dealing with the injured. Mr Kessel said: Road accidents have 
become the endemic disease of our generation. Last year they accounted for over a quarter of a million 
casualties, among whom six thousand persons were killed and seventy thousand seriously injured. 
Accidents as a whole kill more young people at every age from one year to thirty-four years than 
any other major disease or group of diseases. 

I am sure we are all agreed that there is no room for complacency about accidents in face of the 
facts, which are well known but nevertheless bear repetition, that in Great Britain on an average 
day forty-five people are killed by accident—twenty-four in or about the home, sixteen in some form 
of travel and five at their place of work (Figs. | to 3). 

The problems of preventing accidents and of reducing their number and severity are complex, 
but as orthopaedic surgeons we have a special responsibility in the provision of medical services to 
the victims of accidents. 

Whatever may or may not be achieved in the field of prevention, it is certain that, although much 
has been done, more remains to be done to limit the incapacity and loss of life from injury. 

I should like to discuss three important and perhaps controversial aspects of the accident services: 

the casualty departments, the dissemination of casualties amongst many hospitals, and the specialist 
responsibility for the treatment of the injured. 
The casualty departments—Most injured people come early within the orbit of a hospital casualty 
department and these provide a useful starting point for discussion. Some three years ago a series of 
articles in the Lancet evoked a great deal of interest. The foundation editor of the Lancet—you may 
remember—was Thomas Wakley, a tempestuous medical campaigner, and I am sure if he were now 
to reappear he would find much to engage his restless spirit of reform; not least the casualty departments 
in most of our hospitals. Informed contributors to the Lancet considered that their generally low 
standard was the greatest single weakness in the hospital services. This affects an immense number of 
patients and is responsible for much unnecessary pain and disability and for great economic loss. 
To quote Clarkson: ‘“* Many of these departments are a danger both to the patients and to the 
hospitals in which they are. In many the accommodation is so poor that good treatment by modern 
standards is quite impossible.” 

There has in recent years undoubtedly been an upgrading of hospital casualty departments in 
some areas. A combination of professional interest and public pressure has led to a start being made 
by hospital authorities. In particular two unfortunate circumstances have encouraged the development; 
on the one hand the increasing litigation for which casualty officers have been an easy target, and on 
the other hand the disasters of major train accidents which have caused regional boards to look into 
their casualty arrangements. So far, unfortunately, these plans have given more appearance than 
substance to any fundamental change. Why should we have to wait for the occasional disaster 
involving some fifty to a hundred persons before we make a change, while some two million injured 
people require attention year in and year out? 

I believe the time has now come when we must advance our ideas from a mere criticism of existing 
casualty departments to a new position in which we determine to abolish the traditional casualty 
department completely. Our Association has recognised this by advancing from the statement in 
our 1943 Memorandum, in which we recommended that ‘Casualty departments must be replanned, 
reorganised and often rebuilt . . .”’, to our present Memorandum which recommends that “*. . . casualty 
departments as they used to be known should exist no longer.” 

The casualty department is a hangover from the past. It used to cater for the sick and injured 
poor. The treatment dealt out in charity was sometimes good and sometimes bad. The patient could 
only rarely succeed in a complaint. To the casualty departments of hospitals—in London certainly, 
and, as I believe, all over England—come patients with conditions of all sorts, from the most trivial 
to the most severe: acute and chronic medical conditions, the injured and the ill, the clean and the 


VOL. 41 B, No. 4, NOVEMBER 1959 





862 PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


septic, the drunk and the sober, the quick and the dead. Much of this is due to the fact that gene: | 
practice was the Cinderella of the National Health Service at its inception, and I have no doubt th t 
those practitioners who are at present striving to improve the standards of general practice wou i 
welcome a fundamental change in the role of hospital casualty departments. The traditional hospi: | 
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department for the treatment of casuals and casualties is an anachronism. As orthopaedic surgeons 
concerned with the reception and treatment of accident cases coming to such departments we should 
join with our medical and surgical colleagues, as well as our colleagues in general practice, in an 
attempt to abolish these departments. Instead, we must have emergency receiving centres, staffed 
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by men who have the immediate backing of registrars and consultants, as an organic part of the 
appropriate in-patient departments of the hospital. 

The dissemination of casualties—The Association’s Memorandum states that ‘“‘A fundamental defect of 
the present system is the diffusion of injured patients among hundreds of hospitals.” I believe this 
fact taken in conjunction with our antiquated hospital buildings is an important defect of the present 
arrangements, particularly as it applies to areas with heavy concentrations of population which are 
served by a large number and variety of hospitals. 
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Arrangements for the reception and treatment of accidents in most large cities have developed 
with little plan, although there are few social services less suitable for the exercise of /aissez-faire 
than one which requires speed and concentration of resources. 

It is no secret that the arrangements in London leave much to be desired. The problem is a serious 
one. One may well ask how it is that the largest city in the world, with medical facilities second to 
none both in quality and quantity, should fail to have devised a unified service for accident emergencies. 
Instead, there exists a complicated jig-saw of more or less integrated sections—hospitals of every size, 
type and quality, doctors with every variety of specialised training or lack of it, an ambulance service, 
in emergency bed service, and a fire service, the responsibility for all of which is divided between 
half a dozen authorities. 

Each year the accident section of the London Ambulance Service deals with nearly a hundred 
thousand calls, taking an average time of twenty-one minutes for each journey, divided about equally 
into three phases of seven minutes each—to the accident, at the accident and from the accident to 
the hospital. Under the conditions of London traffic this constitutes a fine achievement. We have to 
ask ourselves whether the organisation of the medical side can match this. I doubt it. The Association’s 
Memorandum underlines the point that: ‘* Serious delay in the treatment of the injured occurs not 
in the transit to hospital, but within the hospital that receives the casualty—through poor organisation 
and inadequate facilities.” 

Anyone unfortunate enough to suffer an accident in a large city at any time of the day or night 
is entitled to be taken to a hospital where he is examined by a doctor of adequate training, investigated 
for blood loss, x-rayed if necessary and given immediate and adequate treatment to relieve the shock, 
pain, anxiety and other effects of the accident. 

In terms of modern traumatic care, this will involve the availability of an experienced surgical 
team including anaesthetist and all ancillary aid. In fact, all the facilities normally available in most 
large hospitals during the working day are necessary. But accidents, unfortunately, cannot be dealt 
with by appointment. In the London area more than half the accident cases handled by the ambulance 
service are brought to hospital outside office hours. 

In most hospitals the regular casualty officer is off duty and some unfortunate junior house officer 
has to be called from his other duties or his bed, a radiographer found, the theatre prepared, an 
anaesthetist summoned and the whole cumbersome machine made to creak into motion. 

Ambulances are instructed to take accident cases to “‘ the nearest casualty-receiving hospital.” 
In the Metropolitan area there are a hundred such hospitals. If maternity and mental cases are excluded 
we find that on an average each hospital will receive only one ambulance accident per day, or three 
emergency cases of all sorts every two days. Only nineteen hospitals receive over 1,000 casualties a 
year, or on an average three per day. 

These figures refer only to ambulance cases, but if we double or even treble them to include 
those who arrive by other methods, it is still evident that on this basis a hospital cannot be expected 
to maintain and staff an adequate twenty-four-hour emergency service conforming with modern 
requirements. What is to be done about 
this? How can one be sure of landing 
into a proper accident department ? One 
possible answer suggests itself: to reduce 
the number of “casualty receiving 
hospitals’’ to something like a quarter of 
their number and to concentrate the 
work and resources in hospitals which 
would then find it necessary and econ- 
omically possible to organise an efficient 
round-the-clock accident service. 

Even within the present arbitrary 
division of London into four hospital 
regions a great deal could be achieved 
if each regional board would designate 
some half a dozen hospitals in their area 
and see that they are constructed and 
equipped to provide an emergency 
service worthy of the name (Fig. 4). 
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Specialist responsibility—The question is often argued—and not a little heat is generated in tl : 
process—as to who shall be in charge of the new accident unit in a designated general hospital. Th ; 
is not an easy problem, although I believe that its importance has been exaggerated. There seem | ) 
me to be three considerations: 1) Whether the new unit shall be purely an accident unit, or sh 
receive all forms of medical and surgical emergency; 2) if it is to be an accident unit only, what ty; 
of surgeon should be in control ?; and 3) how is the future of orthopaedic surgery likely to be affecte 
by the creation of this new type of unit? 

As to the first question the issue is whether the unit should be an accident or emergency uni 
Various countries have tried to solve this problem in varying ways. In Austria I understand the 
have organised purely accident units, while in Russian cities the equivalent organisation is an emergenc 
unit taking in all types of acute cases. It would be interesting to hear from the experience of plac: 
like the London Hospital, Birmingham and Oxford what views they have formed on this questio 
I think there is room for varying types of emergency and accident units in which the solution to th 
problem could be worked out in practice. It is probable that designated hospitals would mo 
conveniently receive every type of medical and surgical emergency and that the injured among 
them could immediately be filtered off to the accident unit of that hospital. This is a point which 
believe we could now usefully discuss with our colleagues in other specialities. 

With regard to the second point, as to who should be in charge of the accident unit itself: i 
my opinion it would be wrong for orthopaedic surgeons to claim a monopoly of this sphere of work 
Some 70 per cent of patients coming to hospital after an injury require treatment for damage t 
limb or spine, and it is therefore clear that orthopaedic surgeons must take a major share o 
responsibility for the service. However, 30 per cent of injured people (amongst whom are some o° 
the most serious) are cases of burns, of injuries to the head, thorax or abdomen. These patient; 
require early specialised attention. 

The important principle in an accident unit is that there must be centralised control, whethe 
or not that control be exercised by an orthopaedic or general surgeon. I see no reason why the vacanc) 
to the charge of an accident unit should not be filled by the person who appears to be the most suitable 
whether his training has been principally in orthopaedics or, for example, in plastic or general surgery 
There should be no special pleading for sectional medical interests. Lack of professional unanimity 
can only cause further delay and confuse the simple issue that is before the regional boards. That is, 
to effect significant and widespread improvement in the building, staffing and concentration of accident 
services in existing general hospitals in a manner appropriate to each area. 

Thirdly, from the point of view of orthopaedic surgery I believe there is a danger of constricting 
our future development if we lay claim to the complete control of all accident services. It is already 
apparent that orthopaedic departments in general hospitals are increasingly becoming swamped by 
the rising tide of demand for beds, theatre and specialist time for accident cases. Already there are 
indications that the pattern of our day-to-day work is changing because of this. Orthopaedic waiting 
lists for admission to hospital or for out-patient consultation are considerably increased by the demands 
made on us by accidents. Are we beginning to lose valuable experience in other important branches 
of our work? Is the surgery of the spine, including cases of intervertebral disc prolapse in which 
operation is required, moving over to the care of the neurosurgeons? Is elective hand surgery, for example 
the surgery of Dupuytren’s contracture and other non-acute conditions, slipping away to the plastic 
units because of the pressure on our time and resources for accident cases? We need to be cautious 
in our demands lest we find ourselves so narrowing the scope of our work that we become specialists 
simply in the treatment of injuries to the limbs and spine. Orthopaedic surgery has much to offet 
to the accident services; it must play a leading role, but a claim to a monopoly would in the long run 
not help the patient, nor the relation between orthopaedic surgeons and their colleagues, nor the 
development of orthopaedic surgery itself. 


Widespread improvements of the accident services are important not only in terms of present 
needs but of the future. Over the years the pattern of disease has undergone an obvious change and 
the number of patients suffering from the effects of accidents has increased absolutely and relatively 
so that this group has now become one of the largest requiring hospital attention. Before he met his 
recent untimely death, my friend Ruscoe Clarke underlined this long-term trend with the interesting 
epigram: that **‘ The surgery of accidents was the first surgery; it may well be the last.” 

The Ministry of Health is undoubtedly aware of the urgency of the problem. They already have 
all the competent advice they need, including some half-dozen authoritative reports which in broad 
terms agree as to what should be done. There can surely now be little justification for delay in 
implementing the advice of these reports. Gissane has called for a long-term programme to start at 
once, involving an expenditure of at least fifty million pounds over several years; he points out that 
this sum represents no more than one-sixth of the cost of the two million injuries which are dealt 
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with in our hospitals every year. There are at the present time available in the country all the skills 
‘equired to up-grade the accident services to modern standards. They need but to be properly housed, 
quipped and organised. Why should we have to work in nineteenth century conditions and why should 
he public accept casualty services that are often fifty years out of date? In the words of Lowden: 
‘We may not be able to afford it, but can we afford not to have it?”’. 


In the subsequent discussion Sir Harry Platt (Manchester) said that Dr Maitland had emphasised 
he periphery. The general practitioner could not do this work unless suitably trained and suitably 
-emunerated. In view of the fact that the majority of accident work involved bones and joints the 
orthopaedic surgeon was, by virtue of his training, best suited to be the leader of the team. 

Professor Merie d’ Aubigné (Paris) said the problem in France was the same. He emphasised 
that teaching was the key to the problem. It was not possible for the orthopaedic surgeon to claim 
1 monopoly, and much of the accident work must be done by general surgeons. The general 
practitioner should be encouraged, by teaching, to do more. 

Professor Bryan McFarland (Liverpool) said that there were two important factors to be borne 
in mind if the treatment of the patient was to be adequate. 1) All doctors must have adequate training 
in trauma before registration; and 2) the casualty officer must have an adequate status in the hospital. 

Mr R. H. Metcalf (London) agreed that there were too many hospitals taking in accidents. Some 
of the smaller ones were already refusing to do so. There should be special centres for the treatment 
of certain conditions to which patients could be referred from the main Accident Centre for special 
treatment. 

Mr A. N. Birkett (Nottingham) said that the casualty department was a good training ground 
for young doctors subsequently entering general practice. He said that special centres should not be 
overspecialised. 

Mr R. I. Stirling (Edinburgh) said that Scotland was a very diffuse area. He was very opposed 
to the central accident hospital which he considered would be a retrograde step. It was much better 
to have the accident unit in the general hospital. 

Mr G. Parker (Middlesbrough) said that at his hospital they had maintained a twenty-four-hour 
service for ten years because the surgeons lived nearby. 

Mr H. H. Langston (Winchester) said that in his area there was an uneven distribution of accidents 
but this difficulty had been overcome by instructing the ambulance teams to take the patients only 
to certain hospitals. 

Mr J. N. Wilson (London) said that it was essential to have adequate consultant cover. Special 
centres should be established in the big cities and the surgeons should be on a rota system. 

The President, Mr Norman Capener, in summing up emphasised the importance of the four 
fundamental deficiencies that were to be encountered: deficient organisation within existing hospital 
services for the treatment of accidents and their relationship to other services; the deficiencies of 
staffing which limited the establishment of full twenty-four-hour services; the deficiencies of facilities 
in antiquated buildings; and the deficiencies in the training of the young surgeon and general 
practitioner. The co-ordination of many interests was required, the production of new services, the 
elimination of inadequate or unnecessary hospital units and the development of better means of 
transport for the injured in the rural areas—particularly the development of the helicopter service. 
Every Regional Hospital Board should be encouraged to overhaul the present services which it provides. 


President’s Report 


The President gave an account of the Association’s activities during the year 1958. He said 
that the Executive Committee had had under consideration the question of making the period of 
the presidency one year only, but had finally decided to make no alteration to the present two-year 
term of office. It was intended, however, to give the two vice-presidents more responsibility and so 
to relieve the burden on the President to some extent. 

The Memorandum on Accident Services had now been published and the Executive Committee 
had appointed a panel of orthopaedic surgeons to discuss implementation of it with such bodies as 
the Ministry of Health, the Royal Colleges of Surgeons of England, Edinburgh and Ireland, and the 
College of General Practitioners. 

The Executive Committee had been interested to learn, as the result of the questionnaire circulated, 
of the amount of research that was being undertaken. The investigation on hip arthroplasty carried 
out by Mrs Shepherd was now nearly complete and a report would be available shortly. 

The President paid tribute to the excellent work done by the Surgical Appliances Committee, 
whose members also served on various committees of the Ministry of Health and the British Standards 
Institution. The Committee now had particularly under consideration the question of crutch rubbers 
and artificial limbs. 
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With financial help from the Journal of Bone and Joint Surgery it had been possible to award thr. = 
European Travelling Scholarships this year, to Mr B. H. Brock, Mr G. C. Slee and Mr A. J. Spenc . 

Five Travelling Fellows would be visiting North America in 1960; on this occasion there wou | 
be four from the United Kingdom and one from Australia. The party would leave this country c ) 
April 7. The successful candidates would be selected on December 12. 









Installation of Mr H. J. Seddon as President 







During the morning of October 23 Mr Norman Capener relinquished the insignia of the Presidenc 
upon completion of his two-year term of office, and Mr H. J. Seddon was installed as President fc 
1960-61. 






Election of Officers, Members of Executive Committee, Honorary Fellows, Corresponding Fellow: 
Emeritus Fellow, Fellows, Members and Associates 






At a meeting on October 23 the following were elected: 





Vice-president for 1960-61: H. Jackson Burrows (London) 
Honorary Treasurer for 1960-61: J. S. Batchelor (London) 









Members of Executive Committee for 1960-61: 


Cecil Flemming (London) G. Blundell Jones (Exeter) 
H. E. Harding (London) G. A. Pollock (Edinburgh) 














Honorary Fellows: 

Walter P. Blount (Milwaukee) G. Hohmann (Munich) 
Paul C. Colonna (Philadelphia) J. S. Speed (Memphis) 
M. Hackenbroch (Cologne) 











Corresponding Fellows: 





A. Bertelsen (Copenhagen) P. Lance (Paris) 
C. Casuccio (Padua) L. Pouyanne (Bordeaux) 
F. P. Dewar (Toronto) E. Thomasen (Aarhus) 






K. E. Kallio (Helsinki) T. Campbell Thompson (New York) 












Emeritus Fellow: 
A. O. Parker (Cardiff) 










Fellows: 


















R. C. Howard (Norwich) W. J. W. Sharrard (Sheffield) 
Members: 

J. N. Aston (London) P. G. Laing (Pittsburgh) 

R. A. J. Baily (Bristol) D. W. Lamb (Edinburgh) 

C. R. Berkin (Leeds) M. Lunz (Johannesburg) 

B. T. Crymble (Belfast) C. Manning (London) 

K. T. Dholakia (Bombay) D. W. Purser (Lancaster) 

D. Goncalves (Rio de Janeiro) J. H. S. Scott (Oxford) 

H. R. T. Hodgkinson (Sydney) K. S. Stewart (Bulawayo) 

T. Hunter (Romford) D. R. Urquhart (London) 

J. A. James (Kidderminster) W. Waugh (Nottingham) 


J. G. Kendall (Truro) 


Associates: 
J. N. Bear (London) V. Hughes-Davies (Bath) 
A. C. Belmonte (Amsterdam) W. Kellock (Norwich) 
W. J. Betts (Adelaide) D. McKenzie (Roehampton) 
Mary Catto (Glasgow) A. G. Pollen (London) 
W. G. Doig (Melbourne) A. A. Robertson (Bridge of Earn) 
L. Friedman (Singapore) D. R. Sweetnam (London) 


N. H. Harris (London) 


THE JOURNAL OF BONE AND JOINT SURGERY 








> — ——) —- 










thr > 
penc . 
wou | 
ry c) 


denc 
nt fi 


llow: 








PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


VISIT OF AMERICAN AND CANADIAN TRAVELLING FELLOWS 


Four American surgeons and one Canadian visifed orthopaedic centres in the United Kingdom 
luring the spring of 1959 under the scheme sponsored by the American, Canadian and British 
Irthopaedic Associations. Dr Gordon Cameron writes: 

The five of us, John P. Adams of Washington, D.C., Sherman S. Coleman of Salt Lake City, 
Andrew H. Crenshaw of Memphis, Tennessee, James S. Miles of Denver, Colorado, and Gordon W. 
Sameron of Edmonton, Alberta, sailed for Britain on the Queen Mary on April 8, 1959. After a 
yleasant crossing we arrived at Southampton on April 13 and were met by the president of the British 





The 1959 Travelling Fellows. Back row: John P. Adams, Gordon W. Cameron, Andrew H. Crenshaw. 
Front row: James S. Miles, Sherman S. Coleman. 


Orthopaedic Association, Mr Norman Capener, by the honorary secretary, Mr J. C. Adams, Mr F. G. 
St Clair Strange, and Mr J. S. Ellis. After an extremely courteous and hospitable passage through 
customs and immigration departments we boarded the train for London, and immediately were 
enthralled with the beauty of the English countryside. 


The same evening we were guests at a welcoming dinner at the Royal College of Surgeons of 
England, where many of the surgeons who were to be our hosts the following week were present. 


It was indeed a wonderful experience for us all. 


During the following week we visited in succession the London, St Bartholomew’s, Guy’s, the 
Royal National Orthopaedic (including Stanmore), and St George’s Hospitals. At each of these 


teaching hospitals we were privileged to hear many fine original papers, to participate in ward rounds 
and to observe surgical demonstrations. 
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We had our first opportunity of seeing provincial orthopaedic practice at Canterbury, and \ e 
were very impressed with the variety and calibre of the work done in this area. At the Nuffiec 
Orthopaedic Centre in Oxford we were shown research work in progress and were treated to 
number of fine papers by members of the staff. We also saw the conservative management of spin 
injuries at the Stoke Mandeville Hospital during our stay in Oxford. 

We then travelled to Stratford-on-Avon where we enjoyed Othello. 

Our attendance at the combined meeting of the British, French and Belgian Orthopaed : 
Associations at Torquay was indeed a most interesting and instructive experience. The clinic 
demonstrations at Exeter were undoubtedly the finest that any of us had ever seen. 

In Bristol we made ward rounds at the Winford Orthopaedic Hospital and attended the regul: - 
meeting of the Bristol Bone Tumour Registry. At Bath the principles of orthopaedic surgery 
rheumatoid arthritis were demonstrated to us. In Liverpool some excellent papers and ward rounc 
comprised our programme. We then journeyed to Oswestry where we participated in the week 
conference and saw a wide variety of interesting material_in the wards. 

In Manchester we attended the Royal Infirmary and the Park Hospital for papers, ward rounc 
and surgical demonstrations. 

After instructive and interesting visits to Philipshill Hospital, the Royal Infirmary, and the Roy: 
Hospital for Sick Children in Glasgow we spent a relaxing week-end at beautiful Loch Lomond. 

A morning of excellent papers at Killearn Hospital prompted a lot of frank discussion. We the 
journeyed to Edinburgh where we attended the Royal Infirmary and the Princess Margaret Ros 
Hospital for Crippled Children. A highlight of our Edinburgh stay was a dinner at the Royal Colleg 
of Surgeons. In Dundee we were given a most instructive demonstration of surgical techniques i 
knee surgery. 

While in Sheffield we had an opportunity to visit the Lodge Moor Paraplegic Centre and th 
a? Royal Infirmary, and then after a delightful stop at Chesterfield we travelle< 

& to Harlow Wood Hospital at Mansfield. Several excellent papers on con 
ditions of particular interest to staff members at this centre were presented 
Our final clinical stop at Addenbrooke’s Hospital in Cambridge wa: 
enjoyed and valued. 

It was a tremendous educational opportunity for us all to discuss 
ounoee various problems with men who are recognised authorities. It was also 
Fe most refreshing to meet the younger men and to see the active part they 

SEW msunce are taking in teaching and research. 

It was interesting to see how an individual surgeon could 
accumulate a tremendous number of cases of a particular problem 
in which he was interested, thus gaining a vast knowledge and 
experience in this field. We were also impressed by the large numbers 

os of patients under the care of relatively few consultants. Another 
Speer a. observation was the comparatively few private patients that are seen, 
but there appears to be an upswing in this number recently. 

lias Without exception our hosts had organised excellent clinical, 

scientific and surgical presentations. We were shown a good deal 
of the countryside and many points of historic interest. The persona! 
catfeer, hospitality shown by everyone was superb and we only hope that 
some day we will be able to reciprocate. 
To the British Orthopaedic Association and all of those who 
obviously spent a great deal of time, thought and effort in making 
Map showing the centres visited UF tour such a tremendously successful educational and inspirational! 
during the tour. experience we are deeply grateful. 


UNIVERSITY OF OXFORD 


NUFFIELD ORTHOPAEDIC CENTRE 


Lectures delivered during the Michaelmas term included: “‘ Some observations on the so-called 
senile osteoporosis,” by Professor C. Casuccio, and ‘*‘ Antibiotics in current practice,” by Dr R. L. 
Vollum. 

The two remaining lectures in this series are on ‘The laboratory and clinical diagnosis of generalised 
osteopathies,”” by Dr A. Lichtwitz (November 19 at 8.30 p.m.); and “* Reflections after ten years in 
the Oxford Chair of Orthopaedic Surgery,” by Professor J. Trueta (December 3 at 8.30 p.m.). 
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BRITISH AND CANADIAN MEDICAL ASSOCIATIONS 
JOINT MEETING IN- EDINBURGH, 1959 


The Joint Meeting of the Canadian and British Medical Associations was held in Edinburgh 
from July 20 to 24. The weather was especially kind to the large number of Canadian members and 
their families who attended the meeting. 

The Orthopaedic Section was represented by Drs G. W. Armstrong (Ottawa), A. A. Butler 
(Montreal), H. M. Coleman (Toronto), W. A. Costatini (Saskatoon), F. P. Dewar (Toronto), J. C. 
Kennedy (London, Ontario), K. C. McGibbon (Winnipeg), D. L. MacIntosh (Toronto), J. A. L. 
Walker (Montreal) and C. L. Wilson (Montreal). 

The first session of the Orthopaedic Section met on the afternoon of July 21, with Sir Walter 
Mercer in the chair. 


Fractures of the caleaneum— Dr F. P. Dewar (Toronto) had followed up 153 fractures of the calcaneum 
to ascertain the final results after the patients had returned to work. The results were disappointing, 
not only in those treated conservatively but also in those treated by early fusion. Dr Dewar stressed 
the severity of the injury, not only to the joints but also to the soft structures of the foot, which he 
considered was not always fully appreciated. No foot after severe fracture was ever nearly normal, 
whatever method of treatment was carried out. The main complaint eight to ten years later was pain. 
This was present usually under the lateral malleolus, but often under the heel without necessarily 
spur formation. The pain was not severe, but recurred regularly and became worse towards the end 
of the day’s work. These patients had no active hobbies, and often had to change to lighter occupations. 
Only 17 per cent of the patients had painless feet; and the absence of pain could not be related either 
to a special method of treatment or to any particular type of fracture, the anatomical results being 
poor in all. Symptoms tended to become stable eighteen months after the injury but did not improve 
subsequently. Pain under the lateral malleolus or the heel was not significantly altered in patients 
treated by subtalar fusion compared with those untreated. Mr W. D. Coltart (London) thought 
that the result often depended on the type of patient. Mr G. V. Osborne (Liverpool) wondered whether 
the buckled lateral ligaments could cause pressure pain; he had excised the lateral malleolus in such 
cases. Mr J. H. Annan (Huddersfield) considered that plaster immobilisation caused stiffness. 


Tumours of the hand—Mr G. Stack (Brentwood) gave a detailed analysis of 300 consecutive swellings 
in the hand seen in a casualty and orthopaedic unit of a large general hospital. Excellent photographs 
and drawings were shown of the different types of swellings and tumours: 61 per cent were ganglia, 
10 per cent epidermal cysts, and the remaining 29 per cent were made up of twenty-seven different 
conditions. There were forty-six neoplasms, of which only two were malignant. 

The Gallie ankle fusion— Dr J. C. Kennedy (London, Ontario) presented his paper in a clear, refreshing 
and amusing style which was greatly appreciated by his audience. He admitted to three major 
modifications in technique which he did not think would be approved by Dr Gallie: an antero-medial 
and an antero-lateral approach to the ankle joint to give better exposure for excision of articular 
cartilage from the adjacent surfaces of tibia and talus, slotting of two refrigerated bone grafts across 
the front, and fixation by a large staple across the excised joint. Mr Norman Capener (Exeter) pointed 
out that the original Gallie fusion had been designed for its simplicity, using autogenous bone and no 
internal fixation. 

Hip conditions in cerebral palsy—Mr G. A. Pollock (Edinburgh) read a paper in Mr D. W. Lamb’s 
absence, reviewing 170 cases of spastic cerebral palsy with hip deformity. Flexor-adductor deformity 
in severe spastic cerebral palsy developed slowly and insidiously, often despite physiotherapeutic 
exercises. An associated gluteal weakness, especially of the medius, leading to coxa valga, predisposed 
to subluxation of the hip. Once developed, it could seldom be corrected by conservative measures. 
In 104 cases in which radiographs were available, seventeen were normal, twenty-four showed coxa 
valga, and sixty-three showed subluxation or dislocation, in which not more than four were congenital 
in type. In twenty-two cases radiographs demonstrated the graduation ‘“ from a well contained 
femoral head to the stage of dislocation.”’ Twenty-four patients were subjected successfully to surgery— 
open reduction in two, osteotomy in eleven, Blundell Jones osteotomy in three, arthrodesis in seven. 
Dislocation of the hip in cerebral palsy was ascribed to muscle imbalance in the presence of coxa 
valga and anteversion of the femoral neck. The deformity might develop as early as the second or 
third year, and in only a small number was it due to a true congenital dislocation. Mr W. J. W. 
Sharrard (Sheffield) emphasised the presence of gluteal weakness in cerebral palsy and agreed on the 
importance of early detection of subluxation. 

Fusion for hallux rigidus—Dr J. A. L. Walker (Montreal) described various indications for the 
operation, principally a painful, rigid joint, and various methods of fixation, from wire to pin. The 
after-treatment, with plaster, varied from about ninety to 120 days. He pointed out the necessity of 
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dorsiflexing the toe to an extent depending upon the height of shoe heel. Various complicatior ; 
were recorded, including two leg amputations and amputations of the terminal joint of the gre: 

toe. In discussion by Mr I. A. G. Lawson Dick (Edinburgh), Mr D. L. Savill (Edinburgh), Dr F. . 
Dewar (Toronto), and Mr R. J. Stirling (Edinburgh), the long convalescence was commented on, ar 
some thought six weeks was long enough in plaster; indeed, some did not put plaster on at all. T! 
screw-nail fixation was thought to be a good method. Mr Savill considered that dorsiflexion of t! 
toe for fusion mattered little. 









The second Orthopaedic Meeting was held on the afternoon of July 22, with Dr F. P. Dewar 
the chair. The following papers were presented. 





Injuries to the articular disc at the wrist— Dr H. M. Coleman (Toronto) reported twelve cases in whic 
a torn articular disc {triangular fibrocartilage] had been found at operation. He described a defini 
clinical entity characterised by pain in the region of the inferior radio-ulnar joint aggravated t 
resisted pronation and supination and often accompanied by a click. The patient complained ¢ ° 
weakness of grip and an aching pain but no locking. The mechanism of injury was hyperextensio 
with hyperpronation or hypersupination strain to the wrist joint. Arthrographs were show 
demonstrating Communication between the wrist joint and the inferior radio-ulnar joint. The techniqu 
of operation through a transverse dorsal incision was shown by ciné film. Dr Coleman considere 
that the disc was injured by a specific mechanism, and that, when no other complication was presen 
excision of the disc could give a good result. Mr C. M. Squire (Reading) agreed with the mechanis: 
but postulated also an ulnar deviation mechanism which probably compressed the disc. Mr H 
Osmond-Clarke (London) and Dr J. C. Kennedy discussed the differential diagnosis. 













Neurovascular factors related to brachalgia— Dr W. J. Watson and Dr C. C. Burt (Edinburgh) sai: 
that 500 patients with brachalgia were referred to the Department of Surgical Neurology and th 
Peripheral Vascular Clinic at the Royal Infirmary during the last ten years. Dr Watson describe 
how the popular diagnosis had changed since the war from costo-clavicular compression to cervica 
disc or carpal tunnel syndrome. Lesions in the spinal canal arose mainly from cervical discs: pain ir 
the neck was found in a large proportion of patients. Ulnar pain was found sometimes in cases of 
compression of the seventh root. Treatment consisted mainly in neck traction and immobilisatior 
by a collar. Surgery was reserved for severe progressive cases. Dr Watson considered that perhaps 
excessive immobilisation was inadvisable because of the danger of nerve fibrosis. Dr Burt analysed 
those presenting at the Vascular Clinic: 135 patients complained of shoulder and arm pain. There 
was vessel occlusion in sixty-two patients, vessel irritation in forty-three, and nerve involvement in 
twenty-six. The nutrition of the skin in the patients with occlusion was good. Two hundred and 
thirty-one patients complained of brachalgia distal to the shoulder; the vascular lesions in these 
cases caused nutritional changes. Professor J. I. P. James remarked on the different types of patient 
sent to different clinics. He emphasised the specific nocturnal symptoms in median nerve compression 
and the difficulty in using the hand early in the morning. Patients with capsular lesions of the shoulder 
presented with shoulder pain but also stiffness. He mentioned neuralgic amyotrophy as an occasional 
cause of shoulder pain that might initially be confused with capsular lesions. Mr H. Osmond-Clarke 
stressed the difficulty in finding the exact source of origin of peripheral pain. He considered that, 
in most cervical cases, adhesions in the early stage were suitable for traction and that friction lesions 
should be treated with a collar. Progressive pressure signs from osteophytes were an indication for 
laminectomy, which should be accompanied by spinal fusion. 







































Carpal tunnel syndrome—Mr K. J. Nissen (London) reported the experience gained from a series 
including 300 open operations for spontaneous median nerve compression in the carpal tunnel. He 
stressed that the two factors—irritation at night and paresis with partial thenar atrophy—could 
occur independently or consecutively. The clinical history should record the symptoms in the middle 
of the night, on rising, and during the day. He ascribed the symptoms to the following mechanism: 
1) the primary fault was fractional stenosis of the carpal tunnel; 2) friction during normal use over 
the years caused a moderate general hypertrophy of the flexor tendon sheaths, which was responsible for 
the weak grip and stiff fingers; 3) the hypertrophied flexor sheaths swelled during sleep from peripheral 
vasodilation, and the increased sub-fascial tension produced median paraesthesia; 4) the thickened 
flexor sheaths might provoke an interstitial neuritis, greatest in the narrowest part of the tunnel 
beneath the middle of the retinaculum, leading to constriction and degeneration of the nerve with 
gradual painless paresis. Mr Nissen demonstrated how complete division of the flexor retinaculum 
enlarged the carpal tunnel permanently. Mr G. V. Osborne considered that long-standing compression 
could not cause arterial occlusion. He showed photographs of vascular congestion at the narrowest 
part of nerve constriction when the tourniquet was released slowly. He thought that acroparaesthesia 
might be due to accumulated metabolites in a stagnant area of venous congestion. 
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Panel discussion: Fracture healing—Mr R. J. Stirling (Edinburgh) (Chairman), Dr D. L. MacIntosh 
(Toronto), Dr A. A. Butler (Montreal), Mr H. Osmond-Clarke (London). 

Mr Osmond-Clarke, replying to a question on the role of periosteum in fracture healing, suggested 
that the question could best be answered by a visit to the exhibition on the Fate of Bone Transplants 
from Professor James’s Department. In discussing the indication for open reduction of closed 
fractures, Mr Osmond-Clarke stated forcibly that no one should treat fractures without being 
thoroughly conversant with all methods of treatment. It was a great mistake to operate too frequently, 
especially on the tibia. Dr Butler discussed the indications for bridge grafts, showing slides of cases 
in which this method had bridged a gap or bypassed a potentially infected area. A question was asked 
why leg lengthening succeeded but traction produced non-union. Mr Stirling replied that this was 
probably because of too early and too rapid traction and inefficient immobilisation. Mr Osmond- 
Clarke, in reply to a question on the treatment of non-union in long bones, considered that close 
fibrous ankylosis of the tibia should be treated by cancellous strip onlay grafts. Transverse fractures 
were best treated by plate fixation and strip grafts. Failure was due to poor fixation of fragments 
and graft. 


Television programme—Operations and studio discussions were relayed daily on colour television 
from the Royal Infirmary during the meeting. Professor J. J. P. James demonstrated an operation 
for finger flexor tendon graft, using the Paul Brand technique. Mr D. L. Savill, in the programme on 
rheumatoid deformities, discussed arthroplasty of the elbow and showed the results of this procedure. 
Professor J. I. P. James presented the orthopaedic aspect of the management of traumatic paraplegia. 
Mr G. P. Mitchell discussed the pathology and treatment of congenital dislocation of the hip, 
emphasising the need for early diagnosis. 


Scientific exhibition—An exhibition illustrating the fate of bone transplants was presented by Mr J. 
Chalmers (Edinburgh), Lecturer, Department of Orthopaedics. The clear and concise layout justified 
the award of a certificate for the teaching value of the exhibit. 

Radiographic demonstrations of leg lengthening and arthrography for congenital dislocation of 
the hip were exhibited from the Princess Margaret Rose Hospital by Dr W. Macleod (Edinburgh). 


SCIENTIFIC SOCIETIES AND REGIONAL ORTHOPAEDIC CLUBS 


NORTH-WEST AND NORTH-EAST METROPOLITAN REGIONAL ORTHOPAEDIC CLUBS 


The first combined meeting of the North-West and North-East Metropolitan Regional Orthopaedic 
Clubs was held at Heatherwood Orthopaedic Hospital, Ascot, on May 30, 1959. Thirty-two members 
were present. During the morning over fifty patients were presented by Mr G. P. Arden, Mr W. 
Herschell, Mr R. H. Maudsley and Mr R. T. Ahern. Demonstrations were given of the organisation 
of the Windsor Accident Service, the Helfet insole, amateur clinical photography, and the use of 
radioactive phosphorus and the phonograph in orthopaedic surgery. 


Hallux valgus—Mr H. Osmond-Clarke described a method of treating hallux valgus and showed a 
film which clearly illustrated the technique. The tendon of adductor hallucis was dissected free and 
passed through a hole drilled across the head of the first metatarsal bone, which had previously 
been trimmed. With the metatarsal heads held under compression, the adductor tendon was sutured 
to the capsule on the medial side of the first metatarso-phalangeal joint. This joint capsule was reefed. 
The tendon of extensor hallucis brevis was divided and the distal end was sutured to the capsule 
on the medial side of the joint and made into a sling between the tendons of the extensor hallucis 
longus and abductor hallucis. Four or five days after the operation the foot was immobilised in plaster, 
which was worn for five weeks. 


Internal fixation of fractures of the scaphoid bone—Mr R. H. Maudsley outlined the drawbacks of the 
prolonged immobilisation of a young man’s wrist, and pointed out the advantages of internal fixation 
of scaphoid fractures. He described an operation that he had performed in forty cases in which 
the fracture was secured by a screw. The method had been used successfully in cases of established 
non-union and delayed union, as well as in recent fractures. He demonstrated the efficacy of the 
method by ciné-radiographs of fractures which had been treated by internal fixation. 


Radial club hand—Mr G. Fisk described a patient with a radial club hand who had come under his care 
when aged fifteen, and he suggested that this was probably the ideal age at which to start any 
reconstruction. After a Z-plasty had been performed, turnbuckle plasters were applied. Two 
months later the lower end of the ulna was implanted into the carpus, with which it fused firmly. 
After four months a wedge osteotomy of the ulna was performed to correct the bow and the gross 
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pronation. Finally the index finger was “‘ pollicised.”” The various stages and the successful resu 
of treatment were demonstrated in a film. 


An analysis of manual dexterity—Mr P. J. Busfield described the complex calculations entailed in tl 
determination of the best position in which to arthrodese the metacarpo-phalangeal and interphalange 
joints of the fingers. He suggested that the fingers probably came down to meet the thumb rath« 
than vice versa, and that the thumb was less versatile than the fingers. 


Some unusual hand injuries—Mr R. Harrison showed a selection of excellent clinical photographs 
unusual hand injuries and other conditions. He reminded his audience of the many opportunitic 
missed because a professional clinical photographer was not available, and he encouraged surgeor 
to take up “ do-it-yourself” clinical photography. 


Spinal changes in achondroplasia—Mr R. H. Maudsley read this paper for Dr R. O. Murray, who wz 
unable to be present. The radiological features seen in the spine in achondroplasia were narrowin 
of the transverse diameter of the vertebrae and a marked lumbar lordosis, and the sacro-iliac joint 
were placed low in the pelvis. 





SOUTH-EAST METROPOLITAN REGIONAL ORTHOPAEDIC CLUB 


A meeting of the Club was held on July 11, 1959, at the Country Branch of the Hospital fo 
Sick Children. After an introduction by Dr Basil Kiernander twelve cases were presented by Mr G. C 
Lloyd-Roberts and Mr A. J. Harrold, and Dr D. Y. Mackenzie. Only fifteen members were able t« 
attend but the discussion of the cases lacked nothing in liveliness on that account. Of the cases discussec 
the following were of particular interest. 


Relapsed club foot—A child of four had suffered from congenital heart disease and had been mucl 
improved after Blalock’s operation. Mr Harrold proposed to do an osteotomy of the calcaneum 
combined with a transplant of the tibialis anterior. Both Mr R. C. F. Catterall and Mr Austin Brown 
objected strongly to the practice of doing bone operations at this age and suggested that this should be 
reserved until final correction could be obtained. 








Arthrogryposis— Dr D. Y. Mackenzie gave a brief review of the literature and mentioned details of 
some thirty-eight cases seen at the hospital. During discussion of the treatment Mr Brown questioned 
the advisability of reducing dislocations of the hip and thought that late osteotomy was the safest 
method. The hips were usually more stable than ordinary congenital types on account of capsular 
contraction. 





Congenital webbing of knees and elbows— Mr G. C. Lloyd-Roberts laid special emphasis on the necessity 
for shortening the femora in correction of the deformity in the lower limbs in order to avoid over- 
stretching of the vessels and nerves behind the knees. 


Pathological dislocation of the hip—The patient aged thirteen suffered from suppurative arthritis and 
an arthrodesis had been followed by an osteotomy which had failed to unite in spite of bone grafting. 
It was suggested that the condition be regarded as an arthroplasty in the meantime as the false joint 
appeared stable. The frequency of non-union in similar circumstances was mentioned but no universal 
solution was forthcoming. 


Infantile cortical hyperostosis— Dr D. Y. Mackenzie reviewed the literature, symptoms and etiology and 
said that the condition had been described as occurring in utero. In spite of the fever, leucocytosis 
and raised sedimentation rate biopsy failed to show any infection and the condition was invariably 
self-curing. The details of treatment were therefore unimportant but it was suggested that cortisone 
might well alleviate the symptoms. 


Congenital dislocation of the hip— Mr G. C. Lloyd- Roberts advocated conservative treatment in general 
and reserved operation for the small number of cases in which conservative measures failed because of 
non-reduction or failure of acetabular development. Discussing the shelf operation, he said that 
to produce a satisfactory shelf the whole thickness of the pelvis must be divided and thereby the whole 
acetabular roof turned down in one piece. The meeting was in full agreement with his comments. 


Pseudarthrosis of the tibia—Mr A. J. Harrold presented a severe case in which pseudarthrosis had been 
present in the left ulna, right femoral neck and left tibia. The successful bone grafting of the tibia 
had been followed by fracture at a higher level and a second bone graft had “* dissolved.” Amputation 
was advised, and the complication of bone growth within the stump was discussed but not solved. 
Mr Lloyd-Roberts suggested that the condition might be treated conservatively up to about eight 
years of age because in cases treated by repeated grafting union might finally occur at about that age. 


Suppurative arthritis of hip—Mr Lloyd- Roberts suggested that the apparent absorption of the head 
in this condition in young children was due to a delay in the appearance of the capital epiphysis and 
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supported his contention with some excellent serial radiographs. He also showed that arthrographs 
were of no value in the condition because of the presence of extensive capsular adhesions. 


EAST ANGLIAN ORTHOPAEDIC CLUB 


A meeting of the East Anglian Orthopaedic Club was held at the Ipswich and East Suffolk 
Hospital on March 14, 1959. 


Displacement osteotomy of upper end of femur—Mr E. Bell Jones claimed the privilege of age to allow 
him to look back on McMurray’s osteotomy and he recalled experiences when working with McMurray 
who used to do this operation for the flexed adducted hip. It appears that the displacement was 
originally an accidental happening and Mr Bell Jones showed a film of a man living in Ipswich who 
had been operated upon in 1919 by Sir Robert Jones and the displacement had occurred, even in 
his hands. 

Mr Bell Jones aimed at a complete displacement and was convinced that it was an operation 
giving good results in osteoarthritis of the hip and in ununited fractures of the neck of the femur; 
he was critical of the use of plates. The operation was also of value to salvage a failed arthrodesis 
of the hip with iliac graft or a cup arthroplasty that continued to be painful. It had also been used 
for arthrodesis in an intra-articular erosion with a displacement osteotomy. The essential thing was 
that the hip joint was freed from all movements by separating the joint completely from the femur. 
He treated his patients in a hip spica for three months, the back of the plaster being removed from the 
knee at six weeks. 


Rotator cuff injuries—Mr T. Denness discussed the treatment of rotator cuff injuries. He recognised 
the difficulty of diagnosis, but had found that when a rupture had occurred it could often be demonstrated 
by the patient’s inability to move the arm after two days’ rest and the injection of 20 cubic centimetres 
of 2 per cent Xylocaine into the shoulder joint. He said that it was necessary to remove the acromion 
in order to get proper access to the lesion. 


Dislocation of the shoulder—Mr T. Denness showed a case of dislocation of the shoulder that could 
not be reduced. At open operation a typical Bankart lesion was found, though this was the first 
time dislocation had occurred. Bankart’s operation was carried out. He also showed a case of posterior 
dislocation and pointed out that the routine antero-posterior radiograph was sometimes not convincing 
and a lateral radiograph could not be taken without an anaesthetic. 


Recurrent subluxation of sterno-clavicular joint—A case of recurrent subluxation of the sterno-clavicular 
joint in a child aged seven years was shown. There was no history of injury and it was thought to be 
a congenital lesion. No treatment was recommended. 

Mr R. C. Howard described a method of demonstrating the subacromial space in shoulder 
injuries by radiographing the recumbent patient in the antero-posterior plane, 15 degrees from the 
vertical. He believed that the lessening of this space was a useful sign in assessing injuries to the 
rotator cuff. 


Investigation of sensory loss after meniscectomy—Mr J. W. Dickson described an investigation that 
he had carried out of sensory loss after meniscectomy. He pointed out that the functional result 
depended not only upon proper removal of the cartilage but also on the amount of sensory loss. 
This was apparent in miners who might have enough sensory loss to be a handicap to them when 
kneeling at their work. He found this in five patients out of forty-six. It was clear that there was a 
great anatomical variation to be found; anaesthesia was less disabling than hyperaesthesia. It was 
therefore better to cut a cutaneous nerve than to damage it. 


Compound fracture of radius and ulna—Mr Bell Jones showed a case of compound fracture of the 
radius and ulna above the wrist in which open reduction and plating were undertaken. Union did 
not occur, and the radial plate was taken out and a bone graft applied. This did not take and so the 
ulna was grafted after removal of the plate. This also failed to take properly and the ulnar graft 
broke. A discussion followed as to what should be done now. It was suggested that the lower end 
of the ulna should be removed and that the thick upper part of the ulna should be implanted into the 
radius. 


SOUTH-WEST ORTHOPAEDIC CLUB 


A meeting of the South-West Orthopaedic Club took place on May 30, 1959, at the Royal 
Cornwall Infirmary, Truro. Mr W. W. Rentoul was in the chair. Twenty-one members were present. 


Bone pathology—The morning session was devoted to cases of interesting bone pathology, discussed 
by Mr W. W. Rentoul, Mr J. A. Mantle, Mr J. G. Kendall, Dr J. A. G. Hair, Radiotherapist, Dr T. A. 
Bonar-Mason, Senior Radiologist, and Air Vice-Marshal T. C. Morton, Area Pathologist. 
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Twenty-one cases were discussed, including the following. 1) An osteoclastoma of the le 
sacro-iliac joint which presented as a pseudo-paralysis of the leg and was originally diagnosed a 
poliomyelitis. 2) An osteochondromatous overgrowth of the medial femoral condyle in a. chil 
of two. This was thought to be related to tarso-epiphysial dysplasia, but no radiographic confirmatio 
of this could be found. 3) A very large calcified haematoma lying medial to the uppermost thir 
of the humeral shaft. 4) A neuroblastoma of the ilium presented as a probable tuberculous lesio 
in a child of five. A primary adrenal tumour was later demonstrated at necropsy. 5) Three youn 
adults with cystic lesions of the femoral neck. One was a lymphosarcoma metastasis, the secon 
was a metastasis from a hypernephroma removed twenty years before, and the third was undiagnosed 
6) An osteogenic sarcoma of the proximal phalanx of the thumb in a woman of sixty-five. 7) A: 
osteogenic sarcoma of the tarsal navicular bone in a woman of thirty-five. 8) An osteogenic sarcom 
involving the posterior ilium and sacrum. 9) A thyroid metastasis of the sacrum treated b: 
thyroidectomy and radioactive iodine. The patient is still alive and well after four and a half years 


Congenital scoliosis—Mr J. A. Mantle (Truro) presented a review of seventy-two cases of osteopathi 

scoliosis which he divided into four groups: 1) Those due to lumbo-sacral abnormalities not includin; 
spina bifida occulta and bilateral sacralisation. The most common abnormality was unilatera 
sacralisation with an obliquity of more than 15 degrees. The curvatures produced were not progressiv: 
and the average curve was 19 degrees. 2) Curvatures associated with isolated rib anomalies. Those ir 
which there was synostosis of ribs were not progressive, but those with bifid ribs were progressive, the 
average curvature at maturity being 65 degrees. 3) Thoracic spina bifida with or without rib anomalies 
or hemivertebrae. All the patients in this group had muscular imbalance of the intercostals and 
sometimes of the trunk and limbs. The average curve at maturity was 97 degrees and the average 
increase observed during growth 49 degrees. Several had congenital anomalies elsewhere. Mr Mantle 
stressed the importance of looking carefully for laminal defects because of the prognostic importance 
of spina bifida. 4) Hemivertebrae without spina bifida. These curvatures were not progressive and the 
average angle at maturity was 41 degrees. There was therefore ample proof that the prognosis of 
congenital scoliosis in the thoracic region depended on the presence or absence of spina bifida. Mr Mantle 
considered that the poor prognosis in patients with spina bifida was due to the paralytic element. 


Fractures of the neck of the femur—Mr J. G. Kendall (Truro) reviewed 211 cases of fracture of the neck 
of the femur; 135 patients had been operated on and followed up. Of these, seventy-one were treated 
by Smith-Petersen nailing and sixty-four by the McKee nail and plate. Of the patients treated by Smith- 
Petersen nailing non-union occurred in 18 per cent and of those 84 per cent had subcapital fractures. 
Only 2 per cent of the trochanteric fractures failed to unite. Mr Kendall discussed the significance 
of early absorption of the femoral neck in those fractures which went on to non-union. The abnormal 
blood supply of the femoral neck occurring in 20 per cent of subjects, as described by Trueta and 
Harrison (Journal of Bone and Joint Surgery, 35—B, 442), would be responsible for avascular necrosis 
of the femoral stump following subcapital fractures, and could be one of the factors causing early 
neck absorption. Mr F. C. Durbin and Mr J. Bourdillon both thought that absorption of the neck 
fragment could not be due to avascularity, but was more likely to be due to comminution at the time 
of the injury. Avascularity due to an abnormal blood supply would be more likely to lead to increased 
density rather than absorption. 


Primary treatment of open injuries of the thumb—Mr R. H. C. Robins (Exeter) presented a paper on 
the primary treatment of open injuries of the thumb which he considered were particularly suited to 
primary repair or reconstruction. This was obviously true in the more serious injuries, where strength 
and stability should take precedence over the mobility of individual joints. While the preservation of 
maximum length was of great importance, it should always be related to sensation. Major wounds 
of the thumb were discussed under four main headings: 1) Incised wounds dividing tendons or nerves: 
with proper facilities any tendon or nerve in the thumb was suitable for immediate repair, and a failed 
primary suture did not prejudice the result of a free graft later. 2) Crush injuries and compound 
fractures: the treatment of the soft tissues was as important as that of the bone, but stabilisation of 
the fracture was the best means of aiding vascularity. Stabilisation by means of a Kirschner wire 
was the simplest and safest method. 3) Wounds of the base of the thumb: lacerations through the 
web involving the thenar muscles might lead to adduction contracture and the thumb should therefore 
be immobilised after operation with the first metacarpal abducted. One neurovascular bundle was 
often spared and preservation was usually successful. 4) Amputations: primary reconstruction was 
not recommended for total amputation of the thumb, which was a rare injury. Partial amputations 
were common and reconstruction with adequate primary skin cover was important. If there was an 
associated major injury to the index finger it could be filletted of its bones and tendons and the finger 
skin applied as a flap to the defect on the thumb. If no hand skin was available for transfer, the choice 
lay between a free graft and a flap, and the decision depended on the degree of tissue loss. 
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MEETING OF LEEDS REGIONAL ORTHOPAEDIC SURGEONS 


Orthopaedic surgeons of the Leeds region met at Castleford on April 17, 1959. After a clinical 
demonstration the meeting discussed bone grafting with special reference to non-union of fractures. 


Mr A. J. S. Bell Tawse stated that he had used a small methiolate bone bank for two patients 
but, in view of wound infection in the second patient, the bank had been discontinued. The speaker’s 
method of choice was the single block cancellous graft (Nicoll, Journal of Bone and Joint Surgery, 
38-—B, 70) reinforced with a long metallic plate; uniformly good results had been obtained. Consolidation 
was achieved in the tibia in four months and in the radius in two months. 


Mr A. B. Pain gave an account of experience with the freeze-dried bone bank established at 
Leeds. One hundred and fourteen specimens of bone and been used in four years for grafting for 
various purposes. No infection had occurred in any of the wounds. In eighteen patients treated for 
non-union of fractures of long bones using freeze-dried cancellous bone chips or single block cancellous 
grafts only eight of the fractures had consolidated. A similar high rate of failure was recorded for 
grafting in other conditions. The results compared most unfavourably with those obtained when 
autogenous bone was used. 


Mr A. Naylor expressed a preference for the use of autogenous bone for grafting, but gave 
his experience of the use of grafts preserved by the deep-freeze method; 404 specimens of bone 
removed at operation had been so stored and no cadaveric bone had been used at any time. 
The frozen bone was used either alone or to supplement autogenous grafts for various purposes 
except for non-union of fractures. The conclusion was that the bone bank had been useful when large 
amounts of cancellous bone were required or when a cortical graft was needed which was too 
large to be obtained from the host and therefore the method was of value for bone grafting 
in children. 


Mr H. N. Burwell stated that he used the Cleveland modification of the Phemister technique. 
After producing a raw surface on the bone fragments proximal and distal to the fracture the undisturbed 
fibrous union was surrounded with strips of iliac bone. In fourteen instances of delayed union of 
fragments treated by this method consolidation had failed to occur in only one patient. No internal 
fixation was used in seven tibiae and two ulnae, and the one failure occurred in one of the ulnae. 
The addition of a plate or an intramedullary nail was used for fractures of two femurs, two humeral 
shafts and one humeral neck; all these fractures had consolidated. 


Mr J. M. Fitton commented that he was satisfied with the use of cortical bone for grafting but he 
also favoured the use of strips of iliac bone. He also remarked on the difference between the mechanical 
problem in immobilisation of forearm bones and of the tibia, and he felt that the use of a single 
cancellous insert was too elaborate for routine grafting. 


Mr J. H. Annan admitted that he had given up the use of cortical bone for grafting and now 
employed strips of iliac bone after excision of the fibrous union of the fracture and of the sclerosed 
ends of the fragments and fixed the fragments with an intramedullary nail or a long plate. He reserved 
the use of the single block cancellous graft for fractures of the radius and ulna. All the fractures 
he had treated by these methods had consolidated even though two grafts had had to be repeated 
because of faults in technique. 


Mr J. M. P. Clark summed up to the effect that there was general agreement that the use of cortical 
bone for grafting gave the poorest results and that many of these operations had to be repeated using 
other methods. Freeze-dried bone bank grafts had proved absolutely safe but were so disappointing 
in their powers of osteogenesis as to be of no practical value. The deep-freeze bone bank’s best use 
seemed to be as a source of supplementary bone but was not favoured in preference to autogenous 
bone. The discussion had really turned on the best method of using autogenous cancellous bone. 
Although the use of the single block cancellous insert was undeniably successful it was a method that 
was more elaborate than necessary for most fractures and required a longer time for consolidation 
than the Phemister-Cleveland method of grafting (Journal of Bone and Joint Surgery, 29, 946, and 
34-A, 554). The advantages of the last mentioned method of grafting was the high percentage of 
early consolidation from a relatively innocuous procedure. Another advantage of the method 
was that the fibrous union of the fracture did not have to be disturbed, and the severity of the operation 
was consequently greatly diminished. Only plaster fixation of the limb was required for the tibia 
as for the initial fracture. Six examples of grafting tibiae by this method were shown, including one 
patient in whom both legs had been grafted simultaneously without untoward inconvenience for 
the patient, and all these fractures had consolidated, with a little delay in only one of them. The same 
method was applicable to the radius and ulna, but for the humerus and femur internal fixation of the 
fragments was obligatory and the intramedullary nail was the means preferred. 
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BRITISH WEST INDIES 


THE QUEEN’S BIRTHDAY HONOURS AND NEW APPOINTMENT 
MR JOHN GOLDING AWARDED O.B.E. AND APPOINTED READER IN ORTHOPAEDICS 


We have to congratulate Mr John Golding on two new achievements. In the Queen’s Birthday 
Honours List he was gazetted O.B.E., and a few months later he was appointed Reader in Orthopaedic: 
in the University College of the West Indies. 

Mr Golding was educated at Marlborough, at Caius College, Cambridge, and at the Middlesex 
Hospital, where he held the usual resident appointments before joining the Army in 1946. In 1948 
on completion of service in the Middle East, he returned to his own hospital to become Registra: 
successively in surgery and in orthopaedics. In 1953, when Registrar in orthopaedics at the Royal 
National Orthopaedic Hospital, he was appointed Lecturer in Orthopaedics in the University College 
of the West Indies, Jamaica. 

Here he found an atmosphere in which his pioneering spirit could flourish. The members of a 
devoted team, with the fire of youth still in them, had created in the short space of seven years the 
quite remarkable University College and its attached 
Hospital—not just an assembly of distinguished buildings 
in a superb setting, but a youthful centre of learning with 
a sense of purpose that united a happy band of brothers. 
One likes to think of theirs as the same spirit in which 
Englishmen and Scots have established universities 
elsewhere in the New World—Harvard, McGill, Columbia, 
to mention but a few. 

Golding was responsible for developing orthopaedic 
practice and teaching under the Professor of Surgery (the 
late Gerald Ovens). Within a year of his arrival, Jamaica 
was smitten with a severe epidemic of poliomyelitis, with 
which it was ill-equipped to contend. The University 
College and its Hospital lent all their resources; and the 
burden of orthopaedic treatment of nearly a thousand 
paralysed patients fell upon Golding. Many were admitted 
to hutted accommodation left by an abandoned camp; 
some were treated in the twenty district hospitals of the 
island; and many in their own homes. The work of muscle 
charting and assessment was itself prodigious. A rehabilita- 
tion centre was built, complete with surgical appliance 
workshop* and school; staff were trained—nursing 
auxiliaries, appliance makers and so forth. Since then a 
sheltered workshop, a nursery school and a boarding school 
have been added. 

Though there were many helpers the mainspring of all this was John Golding. He achieved it 
not only by a combination of tireless energy and consummate patience but above all by his remarkable 
personality. He has the high regard—and indeed affection—of Jamaicans, and his influence has spread 
far beyond the Caribbean. 

Perhaps the same characteristic explains why, within six years of coming to the Island, he has 
been elected president of the Jamaican branch of the British Medical Association. He is also a founder 
member and president of the Jamaican Association of Surgeons. In 1956 he visited North America 
as a Travelling Fellow of the British Orthopaedic Association, and in the same year he delivered a 
Hunterian Lecture at the Royal College of Surgeons of England on sickle-cell anaemia. 

In the last few years, Golding has been invited to visit, in an advisory capacity, a number of 
other places in the Caribbean (Trinidad, Haiti, Cuba, etc.) and elsewhere (South America and West 
and East Africa). 

The evolution of orthopaedics in the Caribbean presents great difficulties, and it is encouraging 
that such progress is taking place. Many of the smaller islands must depend upon Trinidad, a thousand 
miles from Jamaica, and there similar developments, on a rather smaller scale, are taking place by 
most commendable effort. Although the points of advance are necessarily dispersed for reasons of 
geography, nevertheless the presence of an active academic centre in the University College of the 
West Indies is a most valuable integrating influence, a source of research and inspiration, and finally 
a means of training West Indians themselves to take over the torch that is now held out to them. 

Golding is the Robert Jones of the Caribbean, and the reason for his spell is the same as the master’s. 


* Laid out and organised by Mr W. H. Tuck of the Royal National Orthopaedic Hospital. 
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AUSTRALIA 


ORTHOPAEDIC MEETINGS IN PERTH 


VISIT OF MR WILLIAM GISSANE, SIR ARTHUR SIMS COMMONWEALTH 
TRAVELLING PROFESSOR OF SURGERY FOR 1959 
On the occasion of Mr Gissane’s visit meetings were held at the Royal Perth Hospital and at the 
Princess Margaret Hospital for Children on February 4-6, 1959. 


Comminuted fracture of the clavicle with upper arm paresis—Mr W. N. Gilmour presented a case in 
which there had been marked paresis without dislocation of the shoulder, paresis recovering after six 
months except for the deltoid. The mechanism was discussed and it was suggested that a sharp spicule 
of bone was usually responsible for the neural damage, and that spontaneous recovery should be 
awaited. Mr P. I. Cromack felt that the figure-of-eight method of immobilisation should be abandoned 
as he had recently seen a case in which this method had produced a plexus palsy. This was agreed. 
It was felt that in difficult cases in young women a shoulder spica might be necessary. Mr A. Dawkins 
asked for advice on the treatment of ununited fractures of the clavicle. Mr Gissane did not advise 
the intramedullary Steinmann pin method and felt that plate fixation, if necessary, was the most 
satisfactory method as it gave rigid fixation. 


Fractures of the talus—Mr J. Pannell showed a dorsiflexion fracture with an oblique fracture line running 
into the subtalar joint. Fixation was achieved by two screws inserted from the neck into the body 
of the talus. This resulted in early union and an excellent pain-free ankle range and full weight bearing 
at five months. The question of severe fracture-dislocations of the talus was then discussed. Mr Gissane 
had found that the results were often so bad that primary amputation should be considered. Mr Pannell 
showed one case in which a Syme’s amputation had been performed. 


Plating of the fibula in unstable fractures of the tibia—Mr A. Dawkins showed two cases in which a 
small four-hole plate had been applied to the fibula. Though the tibial position had been well held, 
union had not progressed in either bone. It was the feeling of the meeting that this was not a 
reliable method. 


Wound shock and diagnosis in major injuries—In the evening Mr Gissane lectured on *“* Wound shock 
and the problems of diagnosis in severe injury,” illustrated by colour films. It was stressed that 
injuries from high velocity impact had become the prime killer in males under forty-five and that this 
was an increasing trend. The important factors in the treatment were wound shock and diagnosis, 
and it was important to appreciate that resuscitation, examination, diagnosis and treatment were one 
continuous process. Any hospital dealing with accident cases in significant numbers must be 
appreciative of the urgency of the problem. The illness of trauma was caused by blood loss and 
largely preventable by rapid replacement. It was important not to overlook concealed injuries such 
as a ruptured viscus or diaphragm and also to diagnose hidden injuries early. Associated cranio- 
cerebral injuries were an important cause of death and a tracheotomy could be life-saving. Illustrative 
cases were shown on colour slides, and the magnitude of blood loss in some closed injuries such as 
fracture of the pelvis and shaft of the femur was emphasised. 


Avascular necrosis of the femoral head—Mr H. M. Hill showed two cases of subcapital fracture of 
the neck of the femur in patients aged between fifty and sixty. One was treated by a nail and the other 
by primary nail-plate and osteotomy. Capital changes had occurred in both. Mr Gissane did not 
think that there had been any recent increase in knowledge of this problem. He emphasised the 
importance of immobilising these fractures in a Thomas’s splint with skin traction immediately on 
admission and of not allowing the patients to spend a time in bed merely between sandbags. Regarding 
treatment, he considered that a Girdlestone or Batchelor procedure was very useful. He reserved the 
Austin Moore prosthesis for those who were unlikely to make great demands upon it. 


Central dislocation of the hip—Mr G. Bedbrook showed two patients. The first, a man of fifty-five 
injured in a road accident, was treated by manipulative reduction and traction in the long axis of the 
limb and laterally from the greater trochanter. In six months 75 per cent of the normal range was 
regained. The second patient, a man of forty-eight with an associated high femoral shaft fracture 
on the same side, was treated by open reduction of the acetabular fracture through an anterior approach 
and fixation by two screws. Within six months an equally satisfactory result was obtained. Mr Bedbrook 
asked about the long term prognosis of these injuries. Mr Gissane felt that the long term prognosis 
was not good; he advised open reduction in the younger patients. 


The problem of the severely injured limb—Mr P. J. Cromack showed four cases. The first was one of 
gross compound fracture of both bones of the forearm with division of the radial and ulnar arteries 
in the mid-forearm in a woman of thirty-nine. There was a skin defect on the flexor surface of six 
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inches by three inches, six inches of the median nerve were bared, and the superficial muscles wer 
severely damaged, apart from tendinous damage at the wrist. It was not considered that this arr 
would survive even though there was good circulation in the finger tips. Nevertheless it was repaired 
the superficial flexors were excised and the radius and ulna were shortened by one and a half inches 
the bone ends were simply wired together, and a rotation flap was moved from the extensor to th 
flexor surface. Union was obtained in six months with minimal contracture and no neurological signs 

The second patient, an adult of twenty, had gross ** baby car’ type of avulsion fracture of th 
right elbow with a thirteen-inch wound along the extensor surface. The ulnar nerve was avulse: 
but the arterial supply was adequate. In spite of gross muscle damage, excision of dead muscle an 
conversion to a pseudarthrosis was performed. Almost primary healing of the wound occurred 
The meeting felt that it was always justifiable to attempt to preserve the upper limb in spite of risk: 
of infection. If the limb survived it was always more useful than an artificial one. 

The next two patients shown had comminuted compound tibial fractures. The first, a boy o! 
nineteen, had required a massive sequestrectomy and cross-leg flap. A three-inch defect in the tibiz 
had been bridged by a cancellous block. The last patient, a man of fifty-two with a recent simila: 
fracture, presented a similar picture of skin and bone loss. It was considered that, especially in the 
older patients, a primary below-knee amputation should be advised. 


CANADA 


CANADIAN ORTHOPAEDIC ASSOCIATION 
FIFTEENTH ANNUAL MEETING 


The Fifteenth Annual Meeting of the Canadian Orthopaedic Association was held in Ottawa, 
Ontario, and at the Alpine Inn, Ste Marguerite Station, Quebec, from June 27 to July 1, 1959, under 
the presidency of Dr J. Gordon Petrie. 

The proceedings began with a Clinical Day at the Ottawa Civic Hospital on June 27 under the 
chairmanship of Dr George W. Armstrong. The meeting then adjourned to the Alpine Inn at Ste 
Marguerite Station, Quebec, and after a day of recreation on June 28 the scientific programme began 
on June 29. Dr Beckett Howorth was the Association’s guest, and delivered a most interesting address 
summarising his philosophy on the circulation and nutrition of the femoral head. Dr Gordon Cameron, 
who was the Canadian member of this year’s Travelling Fellows, gave a fascinating illustrated 
travelogue of his experiences. Dr and Mrs George Pennal invited the entire membership to join 
them at cocktails on June 29 to mark the occasion of their twenty-first wedding anniversary. 


Hereditary onycho-mesodysplasia (the nail-patella syndrome)— Dr K. A. McCluskey (Toronto) presented 
an example of this rare skeletal defect characterised by absence of the thumb nail, posterior subluxation 
of the radial heads, and the presence of ** horns ”’ arising from the iliac crests. Dr W. B. MacKinnon 
(Winnipeg) stated that since receiving the author’s manuscript for review he had recognised an additional 
case in Winnipeg and thought that the abnormality might be commoner than was supposed. 


Experimental digital flexor tendon healing— Dr W. K. Lindsay (Toronto) reported the results of over 
500 experimental operations on digital flexor tendons in chickens. The chicken was chosen because 
of the similarity of its flexor tendon apparatus to that of man. As many variables as possible were 
introduced to simulate clinical problems. Trauma to the profundus tendon was considered the single 
most important cause of adhesions. It was shown that certain inhibitors of connective tissue, such as 
cortisone and chlorpromazine, inhibited the formation of these adhesions. Dr W. R. Harris (Toronto) 
pointed out that the healing of tendons bore many similarities to the healing of bone; both underwent 
repair by the outgrowth of primitive tissue from the surrounding sheaths. Whereas the callus thus 
formed was beneficial in bone, it often interfered with the subsequent function in tendon. Materials 
that inhibited the formation of such callus might reduce the amount of adhesions, but they might 
simultaneously prevent the normal healing of the tendon. 


Complete dislocation of the knee joint— Dr J. C. Kennedy (London, Ontario) presented twenty-two cases 
of complete dislocation of the knee. These were classified into five different types depending on the 
direction of the displacement. The author emphasised the seriousness of vascular complications; 
these were present in thirteen of his series. They constituted the most urgent aspect of treatment, and 
if neglected led to loss of the limb. Reduction was easily obtained by simple manipulation and could 
be held by a posterior plaster splint. Surgical repair of torn ligaments was not often required; in most 
cases normal function and almost normal stability resulted from conservative management alone. 
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Dr C. S. Allen (Vancouver) also considered that vascular damage was the most important part of this 
injury. He had found that skeletal traction through a Kirschner wire through the tibial tuberosity 
was Often effective in bringing about reduction. Dr Joseph Janes (Rochester, Minnesota) mentioned that 
the series of cases presented emphasised the need for orthopaedic surgeons to be familiar with the 
problems of peripheral vascular surgery. He pointed out that often the injury required skill in venous 
grafting. He had used Teflon tubes as a substitute for the damaged popliteal artery and had devised 
a simple metallic coupling which made it easy to join the severed ends of the artery to the prosthesis 
without the need for suture. 


Value of discograms—Dr Jan Macnab (Toronto) discussed the difficulties of assessing what part of 
the back was responsible for the symptoms of back pain. Myelography usually served to determine 
the level of a disc protrusion when obvious signs of nerve root pressure were present, but it was of 
no value in most other cases. He had had considerable success with discography. Injection of the 
involved disc almost invariably reproduced the patient’s symptoms. A normal disc would not accept 
more than a tiny amount of fluid, whereas a damaged disc would accept several cubic centimetres. 
He suggested that this “* saline acceptance test’ might be of value in the operation room after 
laminectomy failed to reveal a true disc protrusion. Dr J. P. Roger (Quebec) asked whether puncture 
of the annulus fibrosus might itself significantly damage the disc. Dr M. Beckett Howorth (New Canaan, 
Connecticut) emphasised that the most important factors in assessing any back disability were a 
careful history and a careful physical examination; laboratory tests were ancillary and should not be 
relied upon too much. Dr Macnab agreed that lumbar disc damage after puncture had occurred— 
in patients suffering with meningitis, in whom presumably the puncture had infected the disc space. 


Avascular necrosis of the femoral capital epiphysis after traumatic dislocation of the hip—Dr R. A. 
Haliburton (Windsor), Dr J. R. Barber (Windsor) and Dr F. A. Brockenshire (Windsor) presented a 
case of apparent avascular necrosis of the upper femoral epiphysis after a simple posterior dislocation 
in a child aged seven. Reduction was achieved without difficulty within three hours of the injury but 
within two months the capital epiphysis had become dense. Preparations were made for prolonged 
relief from weight bearing but by the end of six months the density of the capital epiphysis had returned 
to normal. Dr W. R. Harris (Toronto) ascribed the increased density to new bone formation in the 
head from a temporary vascular occlusion possibly by obstruction of the venous outflow. The reduction 
within three hours emphasised the short survival of bone deprived of its blood supply. Dr J. A. P. 
Cameron (Saskatoon) presented a case, almost identical with Dr Haliburton’s, of a patient whom he 
had treated in Singapore. 


An inquiry into why avascular bone appears dense to radiographs—Dr W. R. Harris (Toronto) and 
Dr W. P. Bobechko (Toronto) presented the results of an experimental study of avascular necrosis 
of the femoral head in rabbits in which the histological changes were correlated with the radiographic 
findings. A true increase in density of the involved head coincided with the formation of appositional 
new bone on the necrotic trabeculae still persisting within the head. Thus, as the mass of bone in the 
involved head was considerably increased, it might be expected to cast a denser radiographic shadow. 
It was concluded that increased density signified increasing re-ossification rather than increasing 
avascularity. Dr Jan Macnab (Toronto) pointed out that histological study of femoral heads removed 
for failure of healing after femoral neck fractures often showed comparable histological changes even 
when the radiographs had been interpreted to show avascular necrosis. He had also found that biopsy 
of osteitis condensans ilii presented exactly the same histological picture. Dr R. B. Salter (Toronto) 
considered that the experimental histological changes were analogous to the histological findings in 
marble bone disease, an outstanding example of radiographically dense bone. 


Spontaneous healing of spondylolysis— Dr M. A. Simurda (Toronto) described the case of a girl, aged 
thirteen, who first suffered low back pain after a “ strike * at baseball. Radiographs soon afterwards 
showed clear evidence of spondylolysis of the fourth lumbar vertebra. Subsequent serial radiographs 
showed that the defect in the pars interarticularis had healed within a year, with some evidence of 
callus. Nevertheless three years later the girl still complained of backache. Dr Jan Macnab (Toronto) 
challenged the author’s statement on the grounds that the case represented a true traumatic 
spondylolysis rather than the usual type of defect. 


Abduction treatment of Legg-Perthes’ disease— Dr J. G. Petrie (Montreal) and Dr I. Bitenc (Montreal) 
(by invitation) demonstrated mathematically that when the hip is held in 45 degrees of abduction 
and full medial rotation the force exerted on the femoral head is substantially reduced. They applied 
this principle to the treatment of Legg-Perthes’ disease, the children being allowed to walk in bilateral 
long leg plasters kept apart by a transverse bar. The plasters were removed at three-month intervals 
to allow restoration of knee movement. Four patients followed up for a short time were presented. 
Dr J. C. Favreau (Montreal) considered the method worth further investigation, and hoped that the 
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authors would report the results later. He postulated that there might be dangerous stress to the kne :s 
and feet. Dr I. Davidson (Sudbury) asked if the hopping gait imposed upon the patients would n st 
increase the impact pressure on the femoral head. Dr Petrie stated that medial rotation reduced t e 
stress on the knee, and Dr Bitenc considered that hopping would increase the impact stress on t' e 
femoral head but that this would not be dangerous. 


Musculo-skeletal manifestations of caisson disease— Dr E. Simmons (Toronto) said that the constructic 1 
in Toronto of a sewer requiring increased atmospheric pressure to prevent its caving in had produc: 1 
many cases of caisson disease. Many of the sufferers had bone lesions with associated bizarre ar 1 
unusual musculo-skeletal pain. Dr Simmons discussed the pathomechanics and stressed the freque t 
delay before the manifestations of skeletal changes. He also suggested how treatment might | 2 
improved; including the possibility that hypothermia might be of practical value in slowing down t! 2 
release of nitrogen bubbles into the blood. Dr J. L. Johnston (Toronto) stated that a compensatic 1 
officer regarded caisson disease as an occupational illness rather than the consequence of accider , 
and indicated that the interval between exposure and symptoms made many difficulties in the assessme: t 
of claims. 


Amputations in vascular disease— Dr J. M. Janes (Rochester, Minnesota) described the experience : t 
the Mayo Clinic in the management of peripheral vascular disease. He found a definite place fcr 
below-knee amputation in those cases of slow onset in which the femoral pulse was present and warmt 1 
at the mid-calf suggested that some circulation was present there. He practised a two-stage ope 1 
flap method of amputation. In other selected cases replacement arterial grafts had been of valuc. 
When the arterial occlusion was of rapid onset and the femoral pulse was absent, an above-knee 
amputation was usually required. Dr R. Gariepy (Montreal) asked whether intra-arterial injections 
of histamine or papaverine might be of some value. He advocated a guillotine type of amputation 
with traction on the skin by wire sutures. Dr Janes had not found intra-arterial injections of great value. 


Excision of the carpal lunate bone—Dr H. S. Gillespie (Vancouver) described the late results 
after excision of the lunate (semilunar) bone in twenty-eight patients, twenty-four with Kienbéck’s 
disease and four with dislocation. Eleven of the former had associated shortening of the ulna. 
Although the grasp was weaker than normal, only three patients had any significant pain and 
possessed half or more of the normal range of movement. Radiographic changes of arthritis 
with associated shift of the adjacent carpal bones were not seen. Cystic changes in the distal end of 
the ulna occurred after a long interval and were associated with absorption of the styloid process. 
Dr O. Rostrup (Edmonton) considered that some patients with Kienb6éck’s disease recovered 
spontaneously, and wondered whether the interval between the onset of symptoms and the time of 
excision affected the results. Dr Earl McBride (Oklahoma City) stated that he first recommended 
replacement of the lunate bone as early as 1925, and felt that this was important in order to prevent 
later arthritic change. Dr Gillespie considered that as there was no significant shift in the carpal 
bones there was no strong indication for a replacement prosthesis. 


Treatment of fractures of the cervical spine— Dr E. S. James (Winnipeg) presented a series of 124 cases 
of fractures and fracture-dislocations of the cervical spine. Like others he had had cases of slipping 
after initial satisfactory reduction. Consequently he advocated early fixation by wiring or bone 
grafting in selected cases. In cases complicated by tetraplegia he did not favour laminectomy unless 
there was evidence of increasing paralysis. Dr J. G. Petrie (Montreal) advocated early laminectomy 
in any case of paraplegia whether progressive or not. Dr W. J. Thompson (Vancouver) cautioned 
against attempting reduction in long-standing cases, as the cord was then usually accommodated to 
the distorted position of the spinal canal and an eifort at reduction at this stage might cause 
neurological complications. 


Indications for and results of the shelf operation in the treatment of congenital dysplasia of the hip— 
Dr J. C. Favreau (Montreal), Dr B. Gauthier (Montreal) and Dr R. Simoneau (Montreal) (by invitation) 
described their results in twelve cases of acetabular reconstruction by the method of turning down the 
roof of the acetabulum and holding it there by a wedge-shaped graft. They emphasised the importance 
of radiographic control during the operation to ensure correct siting of the osteotomy. Before the 
operation the femoral head was drawn down into correct position by traction on an abduction frame. 
Dr J. L. McDonald (Toronto), who wholly concurred, had successfully used beef bone wedges rather 
than the bone graft. Dr R. B. Salter (Toronto) indicated that the depressed acetabular roof produced 
an area of localised compression of articular cartilage, which he had shown experimentally to lead to 
cartilage necrosis within four days. 


Scoliosis—past, present and future—Dr A. A. Butler (Montreal) reviewed the treatment of scoliosis 
during the past century. Some of the so-called newer methods of correction had been first advocated 
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early one hundred years ago. Examples were given of very severe curves difficult to correct. The 
iuthor predicted that the gradual disappearance of poliomyelitis and our better understanding of 
horacogenic scoliosis would lead to the disappearance of a substantial number of problems. He 
selieved that spinal osteotomy would become the chosen method in the future. 


Supracondylar fractures in childhood— Dr R. B. Salter (Toronto) reviewed the results of 200 supracondylar 
ractures in children. Of these, 1-5 per cent were of the flexion type. Nerve injuries were present in 
3 per cent; the median nerve was most commonly affected; the radial nerve was involved in two 
cases, and the ulnar nerve in only one. All the nerve lesions recovered spontaneously. Only one patient 
developed Volkmann’s contracture. The most serious late deformity was cubitus varus, always from 
tilting of the distal fragment. The author incriminated supination of the forearm after reduction 
with consequent rotation of the distal fragment into the varus position. He had been able to eliminate 
this difficulty by maintaining the forearm in pronation after reduction, and advocated that this should 
be accepted as a principle of treatment. Dr J. Davidson (Sudbury) considered that the principle of 
pronating the forearm was excellent and ought to reduce the trend to open reductions of this fracture. 
Dr J. C. Favreau (Montreal) agreed that cubitus varus was an ugly deformity and asserted that it could 
be corrected easily by a simple osteotomy. 


Forequarter amputation—Dr Maurice Fortier (Montreal) and Dr P. A. Gagnon (Montreal) (by 
invitation) presented two examples of forequarter amputation by the posterior approach. 


Direct lateral approach to the knee joint— Dr D. M. Bruser (Winnipeg) described his method of exposing 
the lateral compartment of the knee through a transverse incision with the knee fully flexed, which 
allowed the ilio-tibial band and the popliteus tendon to fall backwards out of the way. Dr W. B. 
MacKinnon (Winnipeg), who had found the method satisfactory, cautioned against unintentional 
injury to the outer fibres of the patellar ligament which are drawn laterally when the knee is fully 
flexed. 


Epiphysial fusion after frostbite— Dr D. R. Bigelow (Winnipeg) described fourteen cases of deformities 
of the fingers from frostbite in childhood. The injury was caused by exposure to severe dry cold, 
and usually occurred between the ages of two and five years. It produced premature closure of the 
epiphysis of the distal phalanx, resulting in stubby, shortened fingers often with lateral deviation. 
Arteriographs, performed in a few patients many years later, showed tortuous and dilated vessels. 
The author was unable to determine whether the injury was caused by freezing of cartilage cells or 
by vascular occlusion. Dr R. G. Townsend (Calgary) ascribed the lesion to vascular occlusion. 
Dr W. R. Harris (Toronto) pointed out that freezing and thawing was an accepted experimental 
method of killing cells, and the popularity of bone banks had given a false impression of the ability 
of bone and cartilage cells to survive extreme cold. 


Fractures of the calcaneum treated by primary arthrodesis— Dr G. F. Pennal (Toronto) and Dr M. Hall 
(Toronto) (by invitation) reviewed fifty cases of fractures of the calcaneum [calcaneus, os calcis 
treated by subtalar {subastragaloid| fusion by Gallie’s method within three weeks of the injury. 
There were 74 per cent good or excellent results. The authors emphasised the importance of early 
operation if the method was to succeed. Dr J. A. Samson (Montreal) agreed that the operation should 
be done early, but pointed out that “an excellent result’ did not imply a normal foot. Dr Earl 
McBride (Oklahoma City) thought that all patients lost their pain after about two years and that 
the risk of infection from open procedures far outweighed their advantages. Dr Pennal pointed out 
that a recent survey by the Workmen’s Compensation Board of Ontario gave a wrong impression of 
the relative value of conservative and operative treatment because many of the fusions had been 
performed late when the chances of success were diminished. 


Spondylolisthesis— Dr G. Lafond (Montreal) reviewed 450 cases of spondylolisthesis from the previous 
twenty-five years. Operation was carried out in 186 of these. In his experience, true disc protrusions 
were an uncommon complication of this condition. Onlay bone grafts had been the most satisfactory 
and produced about 67 per cent good results. Dr G. W. Armstrong (Ottawa) thought that the author’s 
careful review fully supported the generally accepted views; he was surprised at the small number of 
disc protrusions, as he had found them a definite factor in the production of pain. He regarded 
prolonged immobilisation as essential after surgery, and preferred a double plaster hip spica. 


Immediate treatment of ski-ing fracture—Dr C. Laird Wilson (Montreal) and Dr J. M. McIntyre 
(Montreal) described the work of the St Marguerite Fracture Clinic which was so situated that the 
victims could be seen within from ten to fifteen minutes of ski-ing accidents. This allowed reduction 
of fractures to be achieved in most cases without anaesthesia, and enabled the plaster to be put on 
before swelling became severe. Accidents were much commoner at the end of the day because of 
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fatigue and hunger, bad light and icy surfaces. The experience of the skier was also a factor; novic 
and experts were less commonly injured than those with a little experience who were gaining confidenc 
Another interesting factor was the type of binding; some of the so-called “ safety ’’ bindings fail 
to release quickly and led to many spiral fractures of the tibia. The other common type of injury w 
medial ligament strain at the knee or ankle. Of equal interest were the non-orthopaedic injuric 
which included intestinal perforation from the tips of ski poles, extensive lacerations from the met 
edges of skis and rectal tears caused by falls in the “* sitzmark ” position on branches concealed 

the snow. Dr J. M. Lessard (Quebec) had had very similar experiences with ski-ing injuries in Queb 
City. He pointed out that early reduction does not always prevent swelling and that care must | 
taken in the application of plasters. He suggested that where athletic injuries were common the 
might be a place for Royal Moore’s principle of delayed reduction. 


HOLLAND 


NETHERLANDS ORTHOPAEDIC SOCIETY 


A meeting of the Netherlands Orthopaedic Society was held in the Anna Kliniek, Leide 
in November 1958. 


** Dysbasia cum dystasia ’’°— Dr F. L. M. Steenwinkel introduced the syndrome of “* dysbasia cu: 
dystasia,” a group of symptoms presumably caused by compression of lumbar nerve roots an 
characterised by pain, paraesthesia, and sometimes weakness in one or both legs, appearing durin ; 
walking or standing and disappearing in recumbency. The compression can be caused by a structur 
causing tension, pressure, or fixation of the nerve roots, to which is added the normal tension o 
the roots caused by the erect posture. The patient seeks to obtain decompression or relaxation of th 
involved roots by flexing his knees or by assuming an attitude with less lumbar lordosis. The gradua 
onset of the syndrome of “* dysbasia cum dystasia *’ is explained by partial compression interruptin 
the blood flow in the roots which leads to nervous symptoms only after a free interval. 


Fractures of forearm— Dr F. Duyfjes reported a consecutive series of ten cases of delayed union o 
pseudarthrosis of one or both bones of the forearm, treated by removal of the interposed fibrous 
tissue, reduction, and fixation with the aid of one or two intramedullary Kirschner wires. Cancellous 
bone chips from the ilium were inserted around the fracture site. The arm was immobilised in a plaster. 
Bony union was obtained in an average of five and a half months with the exception of one case of 
pseudarthrosis in the distal part of the ulna. There were no infections. The anatomical and functional 
results were not inferior to those obtained with other methods. In difficult cases with much scarring 
or preceding wound infection the procedure had definite advantages over the conventional use of 
cortical grafts. 


Reverse spondylolisthesis—Dr F. van Zutphen had investigated the significance of retrolisthesis 
backward displacement of a vertebral body—for the diagnosis of disc prolapse in a series of twenty-nine 
cases in which a prolapsed disc had been found by myelography and had been removed at operation. 
Only eight of these cases showed a significant backward displacement at the level of the herniated 
disc, ten had the greatest displacement at the level of the prolapsed disc, one showed displacement 
at a different level only, three had no displacement of lumbar vertebral bodies at all, seven showed 
more displacement in other discs than at the level of the prolapsed disc. Thus, in this series, there was 
no significant relationship between the level of the retrolisthesis and of the prolapse. 


Muscle transfer for opponens paralysis—Dr J. D. Mulder described his experience with various 
techniques of opponens plasty for the thumb. The conclusion was that methods in which a suture 
in the new tendon lies somewhere in its course through the palm and wrist often lead to failure from 
adhesions at the suture line, whereas consistently good and usually excellent results were obtained 
when the flexor sublimis of the fourth finger was used. At present this was the only method avoiding 
the intermediate tendon suture. Cases of poliomyelitis, spinal muscular atrophy, leprosy, and traumatic 
lesions of the median nerve were all treated successfully with the latter method. 

Repair of tendons by partly separated strips— Dr Mulder described the repair of ruptures or defects 
in large flat tendons by strips of the same tendon left attached at one end. The method had 
proved to be simple and most reliable, and he had used it for tendon defects after removal 
of a fractured patella and in rupture of the quadriceps tendon, the patellar ligament, and the 
calcaneal tendon. Fresh ruptures could, of course, be repaired by suture alone. In late cases some 
sort of reinforcement was needed, The present method avoided the need for fascia lata or foreign 
materials (except stainless steel wire for suture). The tendon was exposed proximally as far as the 
muscle belly, and one or two long strips of tendon were freed by dissection, leaving their distal ends 
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attached about 2 centimetres ahead of the defect. The strips were turned down and attached to either 
tendon or bone. In the case of a ruptured calcaneal tendon a transverse tunnel through the calcaneum 
was made at the site of attachment of the tendon, one of the tendon strips was looped through it and 
was attached to itself or to the second strip. The strips were usually buried in the tendon, which was 
split longitudinally for this purpose. The defect in the proximal part of the tendon was closed by 
approximating its borders. In the knee, a frontal slit was made through the patellar ligament, one 
tendon strip was looped through it and attached to itself or to a second strip which was cut somewhat 
shorter. No difficulty had been encountered in closing the defect in the proximal part of the tendon. 
Considerable tension could be applied as the strips were strong and could be most firmly attached 
with a number of stainless steel sutures. Recovery was always uneventful. A plaster was applied for 
six weeks. The foot was immobilised in full equinus, the knee in slight flexion (160 degrees). In the 
knee, strong and full extension was always obtained, and in an otherwise intact knee joint full flexion 
was also recovered. In the case of the calcaneal tendon full recovery was attained in all the cases. 


Benign bone tumours—At a meeting in June 1959 Dr J. H. ten Kate of Rotterdam discussed three 
cases of benign vascular tumours of bone. The first was in a nine-month-old girl with capillary 
haemangioma of the right tibia, which expanded slowly and led to the formation of a pseudarthrosis. 
The affected bone was resected and replaced by a cortical autograft, followed by complete healing. 
The second was ina boy of eight with a cystic lesion of the head of the fibula. Local excision and 
replacement with a tibial autograft resulted in recurrence. A second more radical removal was 
completely successful. The pathological diagnosis was aneurysmal bone cyst. The third was in a boy 
of six with an old aneurysmal bone cyst in the proximal part of the humerus. Curettage and filling 
of the defect with cancellous autogenous bone chips was followed by obliteration of the cavity and 
complete healing. 


INTERNATIONAL SOCIETIES 


EUROPEAN ASSOCIATION AGAINST POLIOMYELITIS 


The Sixth European Symposium, held at Munich from September 6 to 9, 1959, in conjunction 
with the German Society Against Poliomyelitis, was officially opened by Professor H. C. A. Lassen 
(Denmark), President of the European Association Against Poliomyelitis, and Professor H. Klein- 
schmidt, President of the German Society Against Poliomyelitis. 


Anti-poliomyelitic vaccination and epidemiology—Part I of the symposium consisted of a report on 
these subjects by a delegate from each participating country. All the delegates reported a high rate 
of vaccination with the Salk type of vaccine, often produced locally. All the delegates reported either 
a lower incidence of poliomyelitis in 1959, or, in most countries, a lower incidence among the vaccinated 
children than among the unvaccinated. In Denmark almost the whole population had been vaccinated 
and there was therefore no unvaccinated group for comparision. A note of caution was sounded by 
all the delegates lest the lower incidence of disease might just be one of the natural spontaneous 
recessions such as those of 1948 and 1954. This doubt sustained the impression gained at the Fifth 
European Symposium at Madrid in 1958, during which it was reported that, in spite of a progressive 
programme of vaccination with killed virus, serious epidemics of poliomyelitis were proceeding in 
the United States of America and in Israel. Dr W. H. Bradley (Great Britain) was able to report 
on a field trial with attenuated live virus and particularly on the success of Type II virus (developed 
by Sabin) in dealing with a Type I epidemic in Singapore. Of 198,965 persons who received the live 
vaccine only six contracted paralytic poliomyelitis from the epidemic Type I virus, whereas, of the 
300,000 children of like age who did not receive the vaccine, 179 contracted paralytic poliomyelitis. 
The epidemiological information relating to England and Wales for 1959 shows an incidence of 
4-4 per 100,000 (a low figure by comparison with those of other years during the past decade) and 
the prevailing virus is Type I. Large field trials with live virus had been carried out in Russia and 
Czechoslovakia, but the delegates from those countries were unable to attend the conference. 
Dr P. De Somer (Belgium) in his report on booster injections concluded that the serological and 
epidemiological findings from various sources did indicate a significant protection against paralysis 
by the Salk-type vaccine and that this protection might continue for several years. The main difficulty 
was to determine precisely the duration of the protection; consequently it was not possible to decide 
exactly about the need for a fourth injection. If, however, the samples of vaccine used should prove to 
be poor in antigenic power, then the fourth injection ought to be given; it was also advisable to use 
the extra injection for infants under six months of age. 


The virology and epidemiology of diseases resembling poliomyelitis were considered in Part II of the 
symposium. 
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Vaccination by attenuated living viruses formed the subject of Part III, and introduced a new an 
stimulating note into the conference through the personality of Dr Sabin and his report of his work 
very ably supported by reports by Dr J. D. Verlinde and by Dr J. H. Hale on the present status c 
field trials with an oral live attenuated poliomyelitis virus vaccine. Dr A. B. Sabin (U.S.A.) stresse 

the point that the live attenuated poliomyelitis virus vaccine differed from all other live virus vaccine 

used in preventive medicine, in that not only did it produce a clinically unrecognisable infectio 

but, under appropriate conditions, the infection could spread to other persons. If such contacts wei 

completely immune through natural infection, or non-immune, or had immunity through Salk vaccin: 

the virus would multiply in the intestinal tract and produce immunity in those who had none or woul 

boost any previous pre-existing incomplete immunity. The spread of infection was the best way « 

immunising a much larger population than was actually vaccinated, provided the virus remaine 

avirulent. The World Health Organisation in 1957 had recommended field trials on a very large scak 

and countries in which Salk vaccine had not been used to any real extent were chosen in order t 

assess the safety for the community and the individual. Eight million persons, mostly children, ha 

taken live vaccine in the U.S.S.R., about three million in Czechoslovakia, and one million childre 

in Central and South America. As a result there was no evidence that the multiplication of viru 

was associated with any clinically distinct illness which could be attributed to the virus. The sprea: 
of the virus strains was in most respects comparable with that of the naturally occurring viruse 

and was by faecal contamination. In Russia no increase in neurotropism, as tested for monkeys, ha: 
been found after a single or multiple passages, but the final test must be comparison between th 

vaccinated and the unvaccinated in regions with little naturally occurring poliomyelitis. There wa 

a strong resistance to reinfection of the intestinal tract; the antibody levels barely changed two year 
after oral vaccination but allied intestinal viruses did suppress multiplication of orally administere: 
poliomyelitis virus. Dr J. D. Verlinde (Netherlands) stated that the aim of active immunisation wa: 
the greatest immunity for the longest possible time approximating as closely as may be to natura 
immunity. Killed vaccine would produce antibody and prevent viraemia, but it would not preven 
the excretion of virus and therefore its spread to contacts. Consequently it was better to administe: 
live virus instead of gambling on the chance that people vaccinated with killed virus might develo; 
a prolonged immunity through natural exposure at the right time; he advocated the use of strains 
of attenuated poliomyelitis virus vaccine as introduced by Dr Sabin. Attenuated viruses multiplied 
more readily in the alimentary tract of a child than of an adult. In contrast to killed poliomyelitis 
virus vaccine, which produces antibody only, natural exposure and ingestion of live virus vaccine 
led to the production of antibody and a relative resistance of the alimentary tract against all three 
types of virus in virtually all subjects. There was no conclusive evidence of life-long immunity as a 
result of a single natural exposure or of a single ingestion of live poliomyelitis virus vaccine. 
Reinfection might produce a limited alimentary infection and exert a booster effect on the level of 
antibody. Dr J. H. Hale (Great Britain) recounted his experience of quashing a Type I virus epidemic 
in Singapore in September 1958 by the use of Type II attenuated poliomyelitis virus vaccine (Sabin). 
Type II vaccine was used because virological examination of all poliomyelitis in Singapore since 
1956 had revealed no instance of Type II infection. Moreover the large scale use of the vaccine 
would result in dissemination of large quantities of attenuated virus throughout the community 
and the virus could interfere with the natural transmission of the prevalent epidemic strain. Of the 
seven instances of paralytic poliomyelitis among those vaccinated, none occurred within ten to twenty 
days after vaccination when the interference effect of the Type II virus is greatest. Of the six 
instances of poliomyelitis between April and June 1959 caused by Type I virus, only one was in a 
vaccinated child. 


Prenatal infection with poliomyelitis, the first subject of Part 1V, was opened by Dr H. Flamm (Austria), 
who pointed out that the effect was akin to that of infection of the mother with rubella. The virus 
did not specifically or directly affect the foetus, but its intra-uterine course was modified according 
to the period of pregnancy at which the mother acquired the viraemia. By dividing pregnancy into 
three equal periods the modifications of blastogenesis, of embryonic development and of foetal growth 
by maternal viraemia were designated. The speaker recommended immediate neonatal vaccination 
during epidemic times, preferably with living vaccine because its mode of action so closely resembled 
the natural infection. 

The social aspects of poliomyelitis in the very young child were discussed by Dr S. Thieffry (France), 
who emphasised that rearing the poliomyelitic infant posed a constant and intricate mixture of 
orthopaedic, psychological and family problems, and that the child’s stay in hospital was best curtailed 
as much as possible because rehabilitation in the bosom of the family was essential. 

The orthopaedic care of the very young child—Dr S. Grossiord (France) spoke of the prevention of 
deformity (especially of scoliosis) by limiting standing and walking to short periods each day and by 
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keeping the child prone to exercise extension of the back. The evolutionary character of the effects 
of the disease in the young on account of growth was noted. Severe poliomyelitis at the age of six 
months might entail fifteen years of supervision and several surgical interventions. 


The incidence and prevention of poliomyelitis in children under the age of six months—The paper by 
Dr D. H. Geffen (Great Britain), since deceased, was read by Dr S. Tracy (Great Britain), who spoke 
of the usual postponement of immunisation until after this age because it was held that the disease 
was rare during the first few months of life and that it was unlikely that the killed virus vaccines would 
produce antibody. Investigation of the notifications for England and Wales (1950-56 inclusive) 
showed that paralytic poliomyelitis did occur in infants under six months of age, in whom it was 
serious and carried a high mortality (particularly in children under nine weeks old), and that 
immunisation with killed vaccine was ineffective in children under six months old, but expectant 
mothers ought to be immunised to try to pass on immunity to the child even though much of it was 
lost during the first three months of life. The postponement of immunisation of infants under six 
months of age was therefore justified unless the situation could be altered by the use of live vaccine. 


The practical value of titration of neutralising antibodies was the subject of Part V. Dr 7. S. L. Beswick 
(Great Britain) concluded that inactivated vaccine could only retain its place in the prophylaxis of 
poliomyelitis if the Type I titres were high enough to ensure that Type I antibody was still circulating 
after the primary course of injections when the booster dose was given nine to twelve months later. 


The biochemical and clinical aspects of renal lithiasis in paralysed poliomyelitics was the subject of 
Part VI. Dr F. Larsen (Denmark) concluded that adult males, patients immobilised for long periods, 
respirator patients and those having urinary infection were susceptible to stone formation. Dr W. H. 
Kelleher (Great Britain) stated that the two most important factors in the formation of calculi were 
the common finding of hypercalcaemia and the presence of renal infection; the second of these ought 
to be preventable or treatable. 


External apparatus for the paralysed lower limb was exhibited and discussed in the panel discussion 
on orthopaedic problems. Dr O. Hepp (Germany) discussed the advantages of prefabricated components 
in stainless steel and the use of plastics, and Mr N. Capener (Great Britain) showed the lively splintage 
and the British Standard equipment, and developed his thesis that spring devices were better as 
substitutes for the negative type of muscular action which resists joint motion than as substitutes for 
active prime movers. Dr R. Sales-Vazquez (Spain) demonstrated a caliper with outrigger and swivel 
to permit rotation of the outer bar on its own axis by the action of gravity during walking for paralysis 
of the leg with lateral rotation, but its benefits had been assessed in only four instances and the matter 
was left sub judice. 


Paralytic dislocation of the hip—Professor M. Hackenbroch (Germany) emphasised the need to correct 
the coxa valga and favoured subtrochanteric or intertrochanteric osteotomy. 


Peripheral nutritional disorders were the subject for Part VII. Professor G. Fanconi (Switzerland) 
suggested that predilection of the poliomyelitis virus for the anterior horn cells had been over- 
emphasised, because it had been repeatedly shown that the sympathetic ganglia and the antero-lateral 
columns were also damaged and some authors had included the autonomic centres in the brain stem. 
Mattia had proposed in 1958 the term pancytoneurotropism of the poliomyelitis virus because, 
although the motor cells were most affected, the other neurones were not spared. All the circulatory 
troubles, and consequently the retardation of growth, could properly be attributed to destruction 
of the trophic centres in the cord or brain stem. Cardiovascular upsets—including persistent 
hypertension (from removal of the braking effect of the vasodepressors in the grey matter of the brain 
stem), tachycardia, bradycardia and electrocardiographic changes—were partly attributable to virus 
myocarditis and partly to an upset of the autonomic system. Retention of urine was common in 
the acute stage of poliomyelitis because of the action of the virus on the parasympathetic system. 
Acrodynia appeared between the third and fourth weeks of the disease and was a delayed neuro- 
allergic reaction. The later skin and temperature changes in paralysed limbs were caused by lack 
of movement, destruction of lateral horn cells and arterial hypoplasia. Temporary leg lengthening 
was caused by the diminution of blood supply to the muscles and an internal shunt to the bones; 
the bone lengthening had also been ascribed to valgus deformity of the femoral neck. The speaker 
suggested that limb shortening was caused by a specific lesion of the trophic nerves because nerve 
fibres enter the Haversian system and come in contact with osteoblasts. Dr E. Le Grand (Switzerland) 
gave a long descriptive paper on the effects of vascular disorder and concluded that further research 
was needed. Dr W. Taillard (Switzerland), speaking of growth disorders, closely followed the views 
expressed by Ratliff (Journal of Bone and Joint Surgery, 41-B, 56, 1959). After discussing methods 
of stimulating bone growth the speaker strongly advocated the production of an arterio-venous 
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aneurysm after the methods of Janes (Janes, J. M., and Musgrove, J. E. (1949): Proceedings of the 
Staff Meetings of the Mayo Clinic, 24, 405; Janes, J. M., and Musgrove, J. E. (1950): Surgical Clinics 
of North America, 30, 1,191; Janes, J. M., and Elkins, E. C. (1952): Proceedings of the Staff Meetings 
of the Mayo Clinic, 27, 335) and later workers, and then discussed the standard ways of retarding 
growth in the sound limb. 


Physiological aspects of respiratory disorder— Dr J. M. K. Spalding (Great Britain) said that the twe 
techniques used were measurement of the carbon dioxide in the respired gases and assessment with 
sensitive pressure gauges of the resistance to be overcome when a breath was taken. The first technique 
was for the control of ventilation and the second was to define the components of resistance. Pressure 
readings from the oesophagus were a measure of pressure in the intrapleural space and mediastinum 
and consequently of the resistance offered by the lungs, and it was found that the lungs in a paralysed 
patient were three times as stiff as normal lungs. It might be that in spite of normal clinical and 
radiographic findings there were large areas of collapse in the lungs; possibly the pattern of inflatior 
was uneven and only one in three alveoli was inflated ; the volume of blood in the lungs might be increased. - 
In addition to this elastic resistance there was the non-elastic resistance to the passage of air through 
the bronchioles, but under positive pressure ventilation it was half that of normal people because 
of the dilatation of the air passages. The tracheotomy tube calibre must be 9 millimetres in order: 
not to produce greater resistance than would the upper airway which it bypassed. The practical 
outcome was the use of a respirator with a negative pressure phase in the acute stage of the illness 
and thereafter a simpler version that would provide only positive pressure. 


The conference was concluded by an official statement from the President, Professor Lassen, 
which he prefaced by saying that he must be dissociated from the personal views expressed at the 
press conference on the previous day by some enthusiastic members of the congress since he had not 
been in attendance. The official statement made two points: that in the opinion of the Association 
the efficacy of the Salk vaccine has been established and that the programme must be continued; and 
that further evidence had been given that the use of live attenuated poliomyelitis virus vaccine was 
possible and even advisable, but that some of the problems of its administration had not yet been solved. 

At least two questions remained to be solved. Can the live poliomyelitis virus vaccine yet be 
considered absolutely safe? Can the clinical evidence of an aseptic meningitis with the proven presence 


of poliomyelitis virus in the intestinal tract be considered an absolute criterion for the diagnosis of 
poliomyelitis ? 

The World Health Organisation had issued a report on their proceedings in July 1959 on the use 
of live and killed vaccines, but a second conference of that organisation is expected to be held, and 
the publication of the findings of a committee of experts on this question is likely before any further 
meeting of the International Conference Against Poliomyelitis or of the European Association 
Against Poliomyelitis would take place.—J. M. P. CLARK. 


SECOND INTERNATIONAL PROSTHETICS COURSE, COPENHAGEN, 1959 


In 1954 there was a meeting in Copenhagen of a World Health Organisation Committee on 
Prosthetics, upon which the British representative was Sir Harry Platt. It called attention to the need 
for improved training of medical and technical people and the wider dissemination of knowledge 
upon improvements in prostheses (artificial limbs) and braces (external surgical appliances) for the 
benefit of the disabled throughout the world. A permanent committee was advised and the help 
of the International Society for the Welfare of Cripples (1.S.W.C.) was enlisted. Under the chairmanship 
of Dr Knud Jansen, in London during the World Congress of that Society in 1957, a study course 
was organised and this was held in Copenhagen the same year. A second course has now been held 
in that hospitable city between July 30 and August 8, 1959. The instructors from Great Britain were 
Dr D. S. McKenzie from Roehampton and the present writer, who are both members of the 
International Committee. 

The most striking feature of the course itself was the great enthusiasm shown for the advancement 
of knowledge and the sharing of experience by the team work amongst surgeons, engineers, 
physiotherapists and technicians. The problems which have to be met in such a course were most 
happily surmounted by the great good humour and sensibility of the Danish organisers. English 
was the language used and was the only possible one in view of the great diversity of countries 
represented. The needs of the expert and of the beginner were met although this inevitably involved 
some repetition. It was wonderful to see the keenness with which all groups combined for many of 
the sessions while at other times gach group (medical, physiotherapeutic and technical) separated 
for instruction and discussion of its special interests. Most interesting was the zeal of the American 
and German contingents who presented their work with almost missionary fervour, and although they 
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did not always agree behaved with great good humour. On the instructional side particular credit 
must go to Captain T. J. Canty, of the United States Navy medical department, and to Professor O. 
Hepp, of Miinster, Germany; to Professor C. W. Radcliffe of the University of California Division 
of Engineering; to Mr W. Tosberg, Technical Director of the Prosthetic Service of the Bellevue 
Medical Centre, New York; to Dr G. G. Kuhn from the University of Miinster; and to Dr D. S. 
McKenzie of Roehampton. The whole course was buttressed by the leadership of Dr Knud Jansen 
and by the splendid facilities of the Ortopedisk Hospital and its great team of workers in surgery, 
physiotherapy and technique, and by the extraordinary hospitality of the Danish Society and Home 
for Cripples. 

It is impossible in a short space to describe adequately this study course which dealt with every 
aspect of amputation surgery, the rehabilitation of patients and the design and supply of artificial 
limbs. The work from the United States was illuminated by the work of V. T. Inman and his colleagues 
presented by Professor Radcliffe, who added his own contributions from the viewpoint of engineering 
science. The tone of the course was largely set by the fervour of Captain Canty and his insistence on 
simplicity in design of appliances and comfort to the patients. Great emphasis was laid upon the use 
of ** plastics’ or, as the Germans called them, the new construction materials (Kunst stoffe). In 
single amputations of the upper extremity it was recognised that the function of a prosthesis was so 
infinitely less than the remaining normal limb that it was frequently difficult to persuade an amputee 
to make full use of the prostheses which were available. On the other hand for the double amputee 
remarkable facility could be developed by the intelligent patient and some astonishing examples 
were shown. There are no sites of election for upper extremity amputations: every possible part 
of viable length should be preserved. The value of cinematisation in the upper limb was emphasised 
by both the American and German workers: the latter also most reasonably stated the advantages 
of the Krukenberg forearm stump, particularly in double arm amputees. Here the conflict of cosmesis 
versus utility came to the fore. Clearly American thought is excessively dominated by appearance, 
while the Germans rightly emphasised the superiority of sensory and motor functions. One can now 
obtain cosmetic hands which resemble the wax hands of Madame Tussaud’s, but to many people 
they appear more objectionable than the obvious artificial hand covered by a glove or the mechanical 
devices that have the beauty of efficiency. The skilful use of plastics was well displayed by the German 
workers both in lecture and in practical demonstration. By methods which Professor O. Hepp had 
devised it was possible to dispense with much harnessing and to devote the freedom of shoulder 
girdle and elbow function to the control of peripheral appliances. Dr E. Marquardt presented the 
fascinating work of the Heidelberg School upon the pneumatic control of arm appliances with emphasis 
upon the greater sensory function thus possible. At present such appliances have a peculiar robot- 
like action, being controlled by the operation of a small cylinder of compressed carbon dioxide. The 
slight blowing noise in operation seemed liable to be misunderstood by neighbours: nevertheless such 
apparatus appears to foreshadow “things to come.”” The great problem to the uncommitted observer 
was to estimate of how much use were some of the more complicated upper extremity devices: that 
is of routine daily use, except as already stated for the double amputee. 

In the lower extremity much less emphasis than usual was placed upon sites of election, but 
great importance was given by Dr H. Loon of California to the shape and quality of the stump and 
the surgical technique which led to perfection. The presentation of work from Bonn by Dr R. 
Dederich was notable and, contrary to much British practice, emphasised the need to cover the bone 
ends by a muscle-plasty procedure, which he said gave greater activity in the stump, promoted venous 
return and diminished the liability to oedema: it was convincing. 

The pros and cons of plastic materials and willow wood sockets for the thigh, with the full 
development of suction methods, were ably presented in a series of lectures. Dispensing with shoulder 
harness was emphasised, and therefore much time was spent upon the shape of thigh sockets and the 
use of the quadrilateral contour and high antero-lateral support for the stump which represents the 
best compromise for the mechanical needs of weight bearing and progression. The comfort and 
ease of manufacture of sockets in plastics was well stated by Captain T. J. Canty (U.S.N.), who also 
made a plea for his semi-flexible plastic thigh sockets. 

In the lower extremity particular stress was given to the “ pre- and post-prosthetic”’ training of 
amputees, and to the complex problems of limb alignment, upon all of which depends success in the 
development of good walking both in efficiency and appearance. While proper alignment can be 
achieved by the good judgment of the technician (prosthetist) nevertheless some extremely interesting 
devices were demonstrated by which these things could be measured scientifically. 

Dr G.G. Kuhn, as surgeon, scientist and patient (he is himself an above-knee amputee), demonstrated 
the problems of the lower limb with great skill and complete imperturbability. Dr D. S. McKenzie 
from Roehampton, in his presentations of the problems of the child amputee and those of geriatric 
patients, spoke from his unrivalled experience, and it was heartening to note the respect with 
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which his practical commonsense approach to these and other problems was received. Another 
interesting lecturer was Colonel M. J. Fletcher, director of the United States Army prosthetics research 
laboratory, which has done so much in the United States for the standardisation of parts of appliances 
and the improvement in their efficiency, as for example the new flexible cable control device. 
Mr Norman Capener spoke upon the Role of the International Society: the Biomechanical Problems 
of the Hand: and the Psychological Aspects of Physical Disability. 

Professor A. Bertelsen gave an impressive review of his considerable series of hemipelvectomy 
operations for malignant tumours, in conjunction with a splendid demonstration of the Canadian 
prostheses for these patients. Elsewhere he drew attention to the ancient laws of Denmark and 
England as laid down by Canute the Great, pointing out that one of the first attempts to achieve a 
rational evaluation of disability after amputation was that established by King Canute so long ago. 
The resemblance to the modern schedule of the British Ministry of Pensions is quite striking. 

Dr Ole Remvig gave a fascinating account of his work at his rehabilitation centre in Hornbeck, 
a hotel which had been taken over for convalescent treatment during the severe epidemics of 
poliomyelitis and which now is a first rate rehabilitation unit for all forms of physical disability, 
whether arising from paralytic conditions or from injury. 

The whole affair was an object lesson in international co-operation, and for this great credit 
belongs to Dr Knud Jansen and to the administrative staff of the Society and Home for Cripples in 
Denmark. Its finances were supported by the International Society for the Welfare of Cripples, the 
National Institutes of Health of the U.S.A., the World Rehabilitation Fund and the United States 
Army and Navy. 

At a meeting of the Internal Committee upon Prostheses, Braces and Technical Aids held during 
the course some important points arose. It was decided to press for international action to facilitate the 
supply of prosthetic devices and parts across customs barriers by the removal of controls. At the same 
time the committee felt that inventors should be prepared to forgo their patent rights and so make 
more readily available the best of modern research for the relief of physically disabled people all over 
the world. It was also agreed that, while further international study courses and conferences for 
experts would be of great value, nevertheless there was need for more numerous, intensive and 
prolonged courses of study in centres equipped to provide such instruction for less experienced 
surgeons, physiotherapists and technicians from the less well developed countries of the world. 

The important conclusion reached by the present writer is that there is need in Great Britain for 
a much bigger development of team work in amputation surgery and the supply of artificial limbs. 
While we have much to be proud of in the social service which has been developed for the latter and 
in the great work which is being done at the Ministry of Health centre at Roehampton, we in orthopaedics 
can have no grounds for complacency. It is important that we should take a much bigger part in 
this work. On the other hand the Ministry of Health should associate the provincial limb-fitting 
centres much more closely with existing orthopaedic units. The latter could thus give help from 
the fund of knowledge and experience in human mechanics, pathology, clinical and social studies 
which is to be found there. At the same time the orthopaedic surgeons could regain their traditional 
interest in the field of the rehabilitation of amputation patients with the stimulus of the special 
knowledge which the limb-fitting surgeons possess. The divorce of this work from orthopaedics 
prevents Great Britain from presenting the leadership in one aspect of Orthopaedics that it has 
formerly enjoyed.—Norman CAPENER. 


CORRESPONDENCE AND PRELIMINARY COMMUNICATIONS 
OSTEOARTHRITIS OF THE HIP 
From A. G. O'MALLEY, Liverpool, England 
To the Editor of the Journal of Bone and Joint Surgery: 


Sir, 

It seems to me that any form of treatment which can be used to help patients suffering from 
osteoarthritis of the hip should be made known as widely as possible as soon as possible. That is 
why I am announcing a procedure. which I have been using for too short a time to justify a formal 
article, but which other surgeons may like to try and so provide a greater bulk of opinion about 
its value. Many more patients may therefore benefit than if we were to wait some four or five years. 
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The operation is not complicated, it is applicable to all ages, and it requires only about two weeks 
stay in hospital. Pain is relieved immediately, weight bearing can be commenced in about ten days 
(assisted of course at first by crutches or sticks): In the short time I have observed the results: pain 
does not return, walking improves, and very often work which has been abandoned can be resumed. 
I have performed the operation on fifteen patients and so far all have benefited very satisfactorily. 

The operation is of course performed under general anaesthesia. Through an anterior approach 
(practically Huerter’s) the straight head of rectus femoris and the antero-medial part of the capsule 
(particularly the Y-shaped ligament) are divided; the tendon of iliopsoas is completely separated from 
its insertion, and, if the anterior portion of the tensor fascia lata is tight, this also is divided. Finally, 
with a tenotomy knife, the adductor origins are divided subcutaneously. The patients are allowed 
up when they feel like it; that is at about the end of a week or ten days. 


Fic. 1 Fic. 2 
Figure 1—Before operation. Figure 2—Four months after operation. 


William A. is quite a typical example. He was aged sixty years; the pain in his left hip was increasing 
rapidly and had become completely incapacitating; the radiographic changes were very marked. He 
worked as a rigger on a barge and had had to stop work five years ago. The operation took place 
on July 1, 1959: he was able to return to work twelve weeks later and is still working and is still 
quite free from pain. Although the observation period is necessarily somewhat inadequate a change 
for the better can already be seen in the x-rays and the clinical improvement is even greater. 

I am of course aware of the ** Hangerhuft ” operation by Voss of Liibeck (followed by Mau and 
Kiintscher of Hamburg). The curious thing is that he seemed not to divide the psoas, whereas | 
believe that the division of this muscle and of the Y-shaped ligament are most important. This idea 
was engendered by investigations I have been pursuing into the part played by the psoas both in 
causing congenital dislocation of the hip and in some of the recognised sequelae. This work is still 
continuing, but the effect of dividing the psoas in children whose progress some years after reduction 
of a congenitally dislocated hip was not all it might have been, suggested the possibility that muscle 
‘** contracture ’’ might be an important factor in osteoarthritis of the hip. 

Finally perhaps I ought to say that I know that the period of trial is short, that the number of 
patients is small and that ** one swallow does not make a summer,” but the results so far are sufficiently 
impressive to suggest a serious trial of this operation—which might be called ‘* muscle release.” 


Yours truly, 
A. G. O’MALLEY. 
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SURGERY IN WORLD WAR II: ORTHOPEDIC SURGERY IN THE MEDITERRANEAN 
THEATER OF OPERATIONS. By Oscar P. Hampton, Jun., M.D., F.A.C.S., Colonel, M.C., 
U.S.A.R., Assistant Professor of Clinical Orthopedic Surgery, Washington University School of 
Medicine, St Louis, Mo. Prepared and published under the direction of Major-General S. B. Hays, 
the Surgeon General, United States Army. Editor in chief: Colonel John Boyd Coates, Jun., M.C. 
107 in. Pp. xx+368, with 96 figures and 36 tables. Index. 1957. Washington: Superintendent of 
Documents, U.S. Government Printing Office, Washington 25, D.C. Price $4.00. 


SURGERY IN WORLD WAR II: ORTHOPEDIC SURGERY IN THE EUROPEAN THEATER 
OF OPERATIONS. Edited by Mather CLEVELAND, M.D., Colonel, M.C., A.U.S., Formerly Senior 
Consultant in Orthopaedic Surgery, European Theater of Operations. Prepared and published under 
the direction of Major-General S. B. Hays, the Surgeon General, United States Army. Editor in chief: 
Colonel John Boyd Coates, Jun., M.C. 107 in. Pp. xv+397, with 86 figures and 19 tables. Index. 
1956. Washington: Superintendent of Documents, U.S. Government Printing Office, Washington 25, 
D.C. Price $4.00. 


These two volumes from the series on Surgery in World War II, published by the Medical 
Department, United States Army, cover between them the orthopaedic surgery of the American 
Army in North Africa and Europe. 

The first volume is from the pen of Dr O. P. Hampton, Jun., and has a foreword by Major-General 
S. B. Hays. The prologue is written by Dr Edward D. Churchill, the surgeon who more than anyone 
else guided American orthopaedic surgery in the Mediterranean theatre. Finally, former Colonel 
Mather Cleveland contributed with an introduction. The first volume is of great historical importance 
as it shows the painful steps by which the American army liberated itself from the early mistakes, 
showing that the basic principles of war surgery could not be forgotten without paying a severe 
penalty. Too much emphasis on the teaching of Winnett Orr on the value of drainage and 
immobilisation, ‘* to allow the reparative forces of nature ” to act, caused many severe complications. 
These were only prevented when men like Dr Churchill and Dr Hampton reintroduced the series of 
technical principles of which the two essentials were, firstly an organisation to procure surgical help 
within the appropriate time and, secondly, the careful excision of disorganised muscles and fasciae 
with preservation of skin and bone. 

The reviewer has personal experience of the veracity of a quotation which Major-General Hays 
includes in his foreword to the second volume under review, that referring to orthopaedic surgery in 
the European theatre of operations. ‘* The lesson of history,’ he writes, “* is that the lesson of history 
is never learned. If this volume is used as it should be, there is hope, in the unhappy event of another 
war, that these particular lessons will not have to be relearned, as they have had to be in previous wars, 
at a great price.”” This cautiousness is justified. Already we have been told that during the Korean 
war young army surgeons had no clear idea of the capital value of wound excision and other principles, 
and this was only five years after the end of World War II! But reading such a documented and 
authoritative account of orthopaedic surgery as this volume on the European theatre, one may find 
perhaps some explanation why the basic principles are soon forgotten. In it, proper emphasis is 
placed upon the great improvement obtained by the introduction of delayed wound suture and early 
skin grafting, but the basic principles which will make the closure of the wound possible are referred 
to only as a matter of course. Again the benefit of using bone traction in many cases, particularly in 
fractures of the long bones, is presented as having conditioned the great improvement obtained at 
the later stages of the war. It may be that in twenty years time the lesson will need to be relearned all 
over again. The new surgical generation may well be misled into thinking that what really matters 
is the suture of the skin and skeleton traction, instead of the most meticulous adherence to the basic 
initial principles of wound treatment which make this and other improvements possible. 

Both books are excellently written and well illustrated and should be on the shelves of any 
orthopaedic surgeon, particularly those responsible for training the young.—Joseph TRUETA. 
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SURGERY IN WORLD WAR II. COLD INJURY, GROUND TYPE. By Colonel Tom F. 
Wuayne, M.C., U.S.A. (Ret.), Professor of Preventive Medicine, School of Medicine, University of 
Pennsylvania, Philadelphia, Pa.; and Michael E. DEBAKEY, M.D., Professor of Surgery and Chairman 
of the Department, Baylor University College of Medicine, Houston, Texas, Formerly Colonel, M.C., 
A.U.S. Prepared and published under the direction of Major-General S. B. Hays, The Surgeon General, 
United States Army. 107 in. Pp. xxi+570, with 105 figures, 52 tables and 32 charts. Index. 1958. 
Washington: Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C. 
Price $6.25. 


SURGERY IN WORLD WAR II. VASCULAR SURGERY. Edited by Daniel C. ELkin, M.D., 
Professor of Surgery, Emory University; and Michael E. DEBAKEY, M.D. Prepared and published 
under the direction of Major-General George E. Armstrong, The Surgeon General, United States Army. 
Editor in Chief: Colonel John Boyd Coates, Jun., M.C. 107 in. Pp. ix+465, with 56 figures and 
52 tables. Index. 1955. Washington: Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. Price $4.25. 


These two books are parts of the series of volumes describing the history of the Medical Department 
of the Army of the United States in the second world war. The whole series is being prepared by 
collaboration between the Office of the Surgeon General and the Historical Unit of the United States 
Army Medical Service, and it will eventually form the third, and largest, account of the medical 
history of the major American wars. It is interesting to reflect that the first series, on the Civil War, 
was not completed until twenty-three years after the end of that war, though the second was finished 
within eleven years of the Armistice of 1918. The medical history of the Civil War was covered in 
six volumes and that of the first world war in seventeen. The whole field of surgery in the first world 
war was covered in only two volumes, but the two books reviewed here bring the total for the second 
world war to nine volumes on surgery alone. Vascular Surgery in World War II contains over 400 
pages, whereas the same subject got only one paragraph in the history of World War I. 

These two books are, of course, historical documents of the first importance. Like all products 
of government departments, and like all medical books written by several authors, they are unequal 
in quality. Vascular Injuries is a good historical document but little else. Cold Injury, Ground Type 
is much more than this; it is fairly described in a foreword by General Hays as “* the most comprehensive 
volume (on the subject) that has ever been published.” 

An early chapter of the book on Cold Injury is devoted to an admirable historical review of the 
subject; indeed, almost every aspect of this disorder is considered against the background of history. 
It is salutary to be reminded how much we owe to the classical descriptions of frostbite made by 
Larrey after Napoleon’s disasters in 1812, and to the experimental investigations of Thomas Lewis 
and his school after the first world war, though cold injury has been a scourge of armies (and especially 
of armies in retreat) ever since Xenophon. The authors give reviews of the pathology and of the 
clinical features of all types of cold injury; and, though the greater part of the book is occupied by 
an account of how this disease affected the various American armies during the war, it is full of lessons 
to be learned not only by surgeons in any future war but also by those who care for the large numbers 
of civilians whose habitat or whose employment exposes them to the hazards of cold injury. All 
types of cold injury are treated as one. The pathology of trench foot, of immersion foot and of 
frostbite is regarded as essentially the same, the lesions differing only in degree. Cold is the real 
culprit. Wetness, exhaustion, high altitude, etc., are no more than modifying factors. 

Cold injury is a preventable disease, but it caused very many casualties in the second world war. 
Its prevention was well understood in 1939, and even better understood by the time of Pearl Harbour 
because of British experiences in the first two years of the war. Why then was it not prevented? 
There is a frank admission running right through the book that our American allies’ failure to insist 
upon proper protection from cold was due almost entirely to failure to recognise its importance, 
partly (one suspects) to lax discipline in the matter, and once only (in the winter of 1944-45 in Europe) 
to a calculated military risk when limited transport had to be used for petrol and for ammunition 
at the expense of winter clothing. There are admissions that the lessons of the Aleutian fighting were 
not remembered when the war moved to Italy, neither were those of the Italian campaign transferred 
to Northern Europe. The result was, literally, thousands of casualties. It is sad to reflect that even 
the Japanese on Attu Island were better protected against cold injury than were our allies, while the 
British casualty rate from trench foot and similar lesions was much lower than the American. Indeed, 
in February 1944 in Italy, the British Army suffered cold injuries in the ratio of one case to forty-five 
battle casualties, the Fifth U.S. Army one case to four. It is freely admitted that one cause for this 
difference lay in “* the excellent boots with which British troops were provided; the heavy wool socks 
which they used, in contrast to the lighter socks provided for American troops . . . and the very strict 
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foot discipline enforced on British troops.” ‘* The British custom of classifying cold injury, from the 
disciplinary point of view, as a self-inflicted wound, had much to do with the lower British incidence.” 
The Russians took disciplinary action against the man with trench foot and against his commanding 
officer; the Americans rewarded trench foot with the Purple Heart. 

The illustrations in this volume are comprehensive, very well selected, and admirably produced. 
They, and especially the four coloured plates, provide an atlas of cold injury which is quite unsurpassed. 
Indeed, this book fulfils its task in a manner which cannot be criticised. Anyone interested in cold 
injury will find that he must have it in his library. 

The earlier volume, on vascular injuries, is now less topical and hence rather less interesting. 
Rather oddly, it is also less well produced; the paper and the illustrations are of poorer quality. 
It suffers more from multiple authorship. It is, however, an interesting and comprehensive account of 
what was done for vascular trauma during the war, and its value as a historical document is in 
no way reduced by the facts of the many advances in vascular surgery which have occurred since 
1945, for it is valuable to have this clear, correlated account of what was done, and done so well, 
with techniques which, though in some respects out-of-date, remain the basic procedures in dealing 
with injured arteries.—D. LI. GRIFFITHS. 


THE HAND. Its Anatomy and Diseases. By John J. ByRNE, M.D., Director, Third (Boston University) 
Surgical Service and Research Laboratory, Boston City Hospital; Professor of Surgery, Boston 
University School of Medicine. 9} x6} in. Pp. xiv-+384, with 166 figures. Index. 1959. Springfield, 
Illinois: Charles C. Thomas, Publisher. Oxford: Blackwell Scientific Publications. Toronto: The 
Ryerson Press. Price 80s. 


This useful text-book is based upon the practice of the Boston City Hospital. It covers all aspects 
of hand surgery in a clear and balanced manner and is easy to read. The illustrations are well chosen 


Fic. 141 
Gangrene of finger following digital nerve block with novocain and epinephrine. 


and of good quality. Within its limits this is an excellent work and the author does well what he 
sets out to do—the description and treatment of diseases and injuries of the hand. The reader who 
needs to study advanced work in more detail will find full and up to date references. I will benefit 
from this book and I can thoroughly recommend it to others—both junior and senior surgeons.— 
R. G. PULVERTAFT. 
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ANATOMY OF THE HUMAN BODY. By R. D. Locknart, M.D., Ch.M., F.R.S.E., Regius 
Professor of Anatomy, Aberdeen University, Formerly Professor of Anatomy, Birmingham University; 
G. F. HAMILTON, B.Sc., M.B., Senior Lecturer in Anatomy, Aberdeen University; and F. W. Fyre, 
M.A., M.B., Associate Professor of Anatomy, Dalhousie University, Formerly Lecturer in Anatomy, 
Aberdeen University. 108 in. Pp. ix+697, with 965 figures, most in colour. Index. 1959. London: 
Faber and Faber Limited. Price £5, 5s. 


In the last year or so several outstanding new medical text-books have been published. This 
volume is undoubtedly one of them. 

Anatomy, perhaps more than any other subject, is understood and remembered by clear 
illustrations rather than by text. This has been the principle adopted by the authors of this book, 


Fic. 451. POSTERIOR DIVISIONS FIG. 452. ANTERIOR DIVISIONS 
of BRACHIAL PLEXUS (posterior of BRACHIAL PLEXUS (anterior 
aspect of upper limb) aspect of upper limb) 
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Fics. 451, 452. SEGMENTAL INNERVATION OF THE MUSCLES OF THE UPPER LIMB 

Each muscle and its spinal segmental supply have blocks of the same colour. The muscles are named 
abreast of the blocks, tabulated under their peripheral nerves. Details of muscular innervation, both 
segmental and peripheral, are easily acquired if the function of the muscle groups is associated with the 
colour scheme. Obviously, fine movements of the digits depend on T1 (blue) but flexion involves also 
C8 (yellow). Independent flexion of the wrist involves C7, 8 (red and yellow) and flexion of the elbow 
na (orange and green). On the other hand, extension of the fingers and the wrist is dominated by C7 
(red). 
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and in this they have been entirely successful. In order to achieve their object they have used severa! 
highly original methods of illustration. For instance, in the sections on peripheral nerves, the text 
and drawings are put side by side with pointers from the text to the relevant structure in the figure 
At the conclusion of the description of a nerve a small picture is shown with the essential feature: 
found when the nerve in question has been paralysed. In the upper limb this takes the form of a hanc 
attempting to perform various actions; in the lower limb the drawings show alterations in gait adopted 
by patients with various nerve lesions. The microscopic structure of organs and tissues is shown 
by using “‘ three-dimensional ”’ diagrams which are remarkably easy to follow. That showing bone 
structure (Fig. 14, p. 14) is a good example. Colour has been used widely and to good effect. Its 
value is particularly well seen in the diagrams illustrating the segmental nerve supply of limb muscles 
(Figs. 451 and 452, p. 295, for upper limb, and Figs. 484 and 485, p. 306, for lower limb). 

A fresh approach to many other features has been employed: for example, in the subject of 
ossification, all the bones are shown together (p. 142 and 143) instead of in the usual way as a postscript 
to the main description of each bone. Many radiographs are included and, in each, some aspect of 
function is stressed. A stimulating section on anatomicat changes at various ages concludes what is a 
remarkable book. 

There is nothing but praise for this work, which will make the appreciation of anatomy easier 
for both the student and the clinician, and a great future for it can be confidently predicted.—J. N. 
ASTON. 


PRAKTISCHE ANATOMIE. Ein Lehr-und Hilfsbuch der anatomischen Grundlagen 4rztlichen 
Handelns. By Dr T. von Lanz, O.O. Professor der Anatomie, Direktor des anatomischen Instituts der 
Universitat Miinchen; and Dr W. WacusmutTH, O.O. Professor der Chirurgie, Direktor der Chirur- 
gischen Universitatsklinik und Poliklinik Wiirzburg. Erster Band/Dritter Teil. Band 1/3: Arm. 
Zweite Auflage. 1310 in. Pp. xvi+308, with 249 figures, many in colour. Index. 1959. Berlin, 
GO6ttingen, Heidelberg: Springer-Verlag. Price DM 168. 


A book on the anatomy of the arm can of course contain little, if anything, that is new, and 
therefore its value and importance must rest on the manner in which the subject is presented. The 
authors are to be congratulated on having produced a magnificent book with a new approach to 
anatomy in that every structure is described in its relation to all aspects of medical practice. The 
title, Practical Anatomy, emphasises its main characteristic. The detailed description of the surface 
anatomy, the diagnostic features to be elicited by palpation, the points for the electrical testing of 
nerves and muscles, where to aspirate and drain joints and abscesses, the sites for local anaesthetics 
and a careful account of variations from the normal and their bearing on diagnosis and treatment 
might have suggested the title of Applied or Surgical Anatomy. As all structures have been so carefully 
studied and any deviations from the normal noted it is surprising to find one omission, namely the 
variability of the blood supply to the scaphoid. The authors state that in fractures of this bone both 
proximal and distal fragments are so well supplied with blood that neither can suffer ischaemia, a 
statement which other authors would certainly dispute. 

The book is planned on a regional basis and is in six sections of which the first is of a general 
character dealing with the whole of the upper limb and shoulder girdle as regards its appearance, 
surface anatomy, cutaneous nerve and vascular supply and lymph and venous drainage, skeleton 
with full data of ossification dates and a detailed account of the brachial plexus. The embryology of 
the limb is not described in any detail, but the segmental development of muscles and nerves, with its 
diagnostic importance, is gone into with great care. A particularly clear and easy-to-read table of 
the root values of the nerve supply to the muscles may be found on page 20. Lesions of the brachial 
plexus are described in great detail. The other five sections deal in turn with the shoulder region, 
including the girdle and its attachment to the trunk, the arm, elbow region, forearm, hand and fingers. 

The method of anatomical description by regions has the advantages that the part is seen as a 
whole and that the appreciation of the relation of one structure to another is facilitated. It also 
minimises repetition. The danger of lack of continuity in passing from one region to the next has been 
skilfully avoided, chiefly by means of the beautiful illustrations which accompany the text. Muscle 
origins and insertions are given in small print, but in full detail and with a list of the known variations, 
their percentage occurrence and clinical importance. There are, however, no drawings of the bones to 
show the areas of muscle attachments, but there are very clear diagrams to explain their actions, and 
the power of each muscle and muscle group has been carefully assessed, and elaborate tables have been 
compiled. Likewise, all joint movements have been studied and measured, and their ranges and 
limitations noted and demonstrafed by diagrams, and the positions afforded greatest relaxation of 
the capsules indicated. 
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All five regions have been studied and described with detailed care, but, perhaps the most interesting 
and valuable are the two devoted to the hand and fingers. The mechanism for the protection of the 
structures in the palm against pressure by the three pressure chambers and the pump action of the 
abductors and adductors of the fingers to assist the venous drainage from the palmar to the dorsal 
aspect of the hand are particularly ably described, though it is perhaps surprising that no mention 
is made or explanation given of the pressure effect on the median nerve causing the carpal tunnel 
syndrome. 

A small historical note on the customary finger for the wedding ring is amusing. Apparently 
Chinese anatomical drawings show a nerve going directly from this finger to the heart! 

The book has a full and very detailed index which makes the search for information on any 
structure both easy and rapid. An extensive bibliography is also given, the references being marked 
by numbers in the text which appear in lists at the end of the book under the page number on which 
they occur. The nomenclature is that internationally agreed in Paris in 1955 as the Nomina Anatomica. 
The book is very beautifully produced with copious and excellent illustrations, most of them coloured, 
and with a large number of diagrams and tables. The authors describe it as a text-book and aid to 
the understanding of the anatomical foundations of medical investigations and treatment for students 
and doctors. For the former it would seem rather overfull of detail, but for the latter and especially 
for the orthopaedic surgeon planning new operations or reassessing old it will certainly prove 
invaluable.—E. Henrietta JEBENS. 


THE INNERVATION OF MUSCLE: A BIOPSY STUDY. By C. Coérs, Docteur en Médecine, 
Agrégé de |l’Ensiegnement Supérieur, Chef du Département de Neurologie de la Clinique Médicale, 
H6pital Brugmann, Brussels University; and A. L. WooLF, M.D., Consultant Pathologist, Midland 
Centre for Neurosurgery, Smethwick, England. 107} in. Pp. xv+149, with 281 figures, sixteen in 
colour. Index. 1959. Oxford: Blackwell Scientific Publications Ltd. Springfield, Illinois: Charles C. 
Thomas, Publisher. Toronto: Ryerson Press. Price 42s. 


An essential part of increased knowledge of health and disease is a knowledge of structure, and 
advance in this direction often depends upon the exploitation of some new technique. In 1941 Weddell 
demonstrated cutaneous nerve endings by injecting methylene blue locally; in 1952 Coérs applied this 
technique to muscle biospies and demonstrated nerve fibres and nerve endings. In 1949 Koelle and 
Friedenwald published their histochemical method of demonstrating the cholinesterase at motor end 
plates, which was improved by Couteaux in 1951: in 1953 Coérs applied this modified method to 
muscle biopsies and thereby demonstrated the subneural, subsarcolemmal part of the motor end-plates 
and the postsynaptic surfaces and receptors. Using these two methods Coérs and Woolf, on each side 
of the Channel, have investigated healthy and diseased voluntary muscle, and now they have pooled 
their findings, in some 450 biopsies, and produced this excellent monograph. 

The microscopical sections are relatively thick (50-100 42), but the muscle fibres are not stained; 
so the ramifications of the nerve fibres and the pattern and individual! characteristics of the end-plates 
can clearly be seen. Such preparations are greatly in advance of anything obtained before. This is 
seen in the numerous illustrations to this admirably presented book. The photographs from actual 
sections can show only one plane of the original thick specimen but they are well supported and 
amplified by diagrams, which give, as it were, a three-dimensional view of the nervous structures in 
the muscle. 

In Chapter 1 is set out clearly the technique of the muscle biopsy, and the importance of taking 
the biopsy from the motor point is emphasised. In Chapter 2 the normal histology of the intramuscular 
nerves and nerve endings, both motor and sensory, is considered. In Chapter 3 the general pathology 
of the intramuscular nerves and motor nerve endings is set out. In Chapter 4 the special pathology 
of the intramuscular nerves and motor nerve endings is set out in relation to the diseases in which 
there is known to be degeneration of the anterior horn cells, in diseases in which the spinal root or 
main trunk of the nerve is commonly held to be affected, in disorders of muscular contractility, in 
primary diseases of the muscle fibres, in diseases of the upper motor neurone and in Parkinsonism. 
In Chapter 5 the applications of the new techniques are considered. 

This is a book about a scientific investigation that is at present in its early stages. Much 
information has been obtained; much awaits discovery, interpretation and possible re-interpretation, 
but the pioneers have surveyed the ground and opened up very valuable new territory. 

As the authors say, ‘‘ No longer have we to regard the intramuscular nerves and their endings as 
invisible agents, the state of whose health is only to be inferred from a study of the structures they 
innervate. It is true that the changes induced in the terminal motor innervation by disease are far 
more complex than we had expected . . . It is also true that no incontestably specific appearances 
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have as yet emerged which will permit a diagnosis to be made by examination of the nerve ending: 
alone. Nevertheless, we have been able to demonstrate that there are distinct patterns of termina 
motor innervation, corresponding to a considerable degree with particular diseases of the lowe: 
motor neurone or of the non-neural components of muscle.”” Their conclusion is that “* withou 
the knowledge of the pathological changes in the terminal motor innervation which the method: 
we describe are alone able to reveal, no worker in the fields of electromyography, the electror 
microscopy of muscle, or indeed clinical neurology, can feel himself fully equipped to interpret the 
findings he will encounter in his practice. It has been our aim in preparing this book to make availabk 
to every serious student in these fields, the means to acquire this knowledge and to add his owr 
contributions to it.”” In this they have succeeded well.—W. BLACK Woop. 


THE VASCULAR ANATOMY OF LONG BONES: A RADIOLOGICAL AND HISTOLOGICAL 
STUDY. By Gunnar TILLING. 10 x 7} in. Pp. 107, with 47 figures. 1958. Stockholm: Acta Radiologica 
Supplement 161. Price Sw. Kr. 30. 


The investigation of the blood supply of bone—despite its enormous importance for the 
understanding of the mechanism of growth, reparative osteogenesis and even haemopoiesis—ha: 
made only slow progress since the day Langer published his classic work over eighty years ago. Thi: 
is explained by the technical difficulties inherent in all methods used to study the vascular pattern o 
bone. This is confirmed by the scarcity of detailed, untouched photographs of fine bone vessels, anc 
their substitution by diagrams and drawings even in some of the most recent works on the subject 
Happily, this criticism cannot apply to the monograph here reviewed, because, of the forty-sever 
illustrations, only three are based on drawings, the remaining being radiographs obtained after vascula 
perfusion with Urokron or Micropaque. 

Dr Tilling’s work was largely performed in the tibia of the two-weeks-old calf; but a few proxima! 
and distal femoral and humeral epiphyses, an undetermined number of bones from cows and some 
material from foetuses and five children were also injected. Most of the radiographs are excellent 
and show that in the very young calf one or two central veins may cross the epiphysial cartilage, 
preferably from epiphysis to diaphysis, and also may go across the apophysial growth cartilage of the 
tibial tuberosity. In the very young this is not exceptional, but it is interesting that the author was able 
to fill a vein across the upper epiphysial plate of a child of seven years. Nothing was found transfixing 
the growth plate in the other children. The contribution of Dr Tilling’s is interesting because he 
supports his statements by radiographic evidence; he seems right in emphasising that the epiphysial 
barrier to vascular penetration, so much supported by contemporary works, is perhaps not so absolute 
as it is thought to be, at least as far as venous connections between epiphysis and metaphysis are concerned. 

Where Dr Tilling appears to have gone wrong is in falling into the temptation of including a 
drawing to illustrate, not his findings, but his views at the very end of his monograph. There, an 
epiphysial plate is depicted as being pierced, not by the occasional fine vein, but by a large number of 
vessels, presumably arteries, anastomosing the epiphysial to the metaphysial vascular system. If this 
picture were taken as a graphic summary of his work, serious harm could be done, because it would 
tend to reinstate the now rightly discredited belief that the metaphysial and epiphysial circulations 
are intimately connected at all ages and this is not borne out by modern works, including the excellent 
one of Dr Tilling. 

This criticism apart, this monograph is first class and all those interested in the circulation of 
bone should not only read it but have it at hand.—Joseph TRUETA. 


LEPROSY IN THEORY AND PRACTICE. Edited by R. G. CocHrang, M.D., F.R.C.P., D.T.M 
and H., Technical Medical Adviser, American Leprosy Missions Inc.; Adviser in Leprosy, Ministry 
of Health; Vice-President, International Leprosy Association; Formerly Director and Professor of 
Medicine, Christian Medical College, Vellore, South India; Director, Leprosy Campaign, Madras 
State; Medical Superintendent, The Lady Willingdon Leprosy Sanatorium, Chingleput, South India 
and twenty-three other contributors. With a foreword by Sir George McRopert, C.I.E., M.D. 
F.R.C.P., Senior Physician, Hospital for Tropical Diseases, University College Hospital, London 
Formerly Professor of Medicine, Madras Medical College. 10} x 6? in. Pp. xv+407, with 189 figures 
some in colour. Index. 1959. Bristol: John Wright & Sons Limited. Price 84s. 


This excellent symposium, edited and produced by Dr Cochrane, covers the whole field of the 
different medical and surgical aspects of leprosy and fills a real need for up-to-date information ir 
one volume. Orthopaedic surgeons will be mainly interested in the one hundred pages devoted to the 
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radiological and surgical problems of leprosy, which are discussed in a series of articles including one 
on physiotherapy. s 

The chapter on Radiographic Appearances and Bone Changes in Leprosy deals comprehensively 
with the subject and has some excellent radiographs showing a) the changes caused directly by 
lepromatous granuloma formation in bone, and 5) the more common indirect bony changes caused 
secondarily from damage and infection of soft tissue in insensitive limbs. The chapter also has some 
radiographs which are less well reproduced, and it would be an advantage if these were replaced in 
the next edition and the titling of some of the films improved. 
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Diagram of “* wrap around” method of tendon suture for 
uniting slim tendon grafts to stout motor tendons (Brand). 


The chapter by Paul Brand, on the Deformity in Leprosy—Orthopaedic Principles and Practica 
Methods of Relief—could hardly be improved. It begins with a description of the many simple 
precautions that, if taken early enough, will prevent most of the subsequent deformity and crippling. 
It goes on to describe in detail the tendon grafts and transplants which can so greatly improve the 
function of the hands and feet in those patients whose joints are still mobile enough to make these 
operations worth while. Brand rightly emphasises the advisability of limiting these latter procedures 
to centres where a surgeon trained in this work is available, and where ancillary services capable of 
assisting in the rehabilitation of the patient as a whole, both mentally and physically, are assured. 
The description of Brand’s technique of wrapping a stretched-out portion of the tendon graft about 
the cut “ raw ” end of the motor tendon to which it is attached is an important contribution to mobility 
after operation. The technique of one of the simplest, and certainly one of the most useful, operations— 
that of transplanting the tibialis posterior through the interosseous membrane for drop foot—is also 
well described. 
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John Dreisbach’s chapter on the Care of the Foot—a most valuable and practical contribution— 
deals with the mechanism of injury, and with the relatively minor operative procedures for removing 
pressure points and for the treatment of bone infections in the insensitive foot. It is surprising to 
see the reluctance to recommend a Syme’s amputation when involvement of the tarsal bones occasionally 
makes some form of amputation imperative; proper strapping for long enough afterwards will almost 
always prevent the “ rolling over ” of the heel, and the broad weight-bearing surface provided by the 
Syme’s amputation should be ideal where anaesthetic skin is concerned. Most of the operations 
described can be well performed without specialised training and indeed must form a large part of 
the surgical work in any leprosarium. An important addendum to this chapter describes a cheap method 
of producing shoes from latex and cork for patients with deformed and insensitive feet. The shoes 
can be made by unskilled workers and should be of great help in keeping these patients mobile. 

This book should be read by all who have anything to do with leprosy. It is intended, as the cover 
says, to be “ not only a guide to the worker in leprosy ’ but for general practitioners in the tropics 
and elsewhere to enable them to be better able to “* appreciate the importance of leprosy in the practice 
of medicine”’. Part of it is also an admirable guide to orthopaedic surgeons interested in this subject.— 
A. F. BRYSON. 


THE DEGENERATIVE BACK AND ITS DIFFERENTIAL DIAGNOSIS. By P.R. M.J. HANRAETS, 
M.D., Neurosurgeon, St Ursula Clinic, Wassenaar, The Netherlands. Translated by Miss M. E. 
Hollander. 9x6 in. Pp. xi+690, with 315 figures, 12 in colour, and 53 tables. Index. 1959. 
Amsterdam, London, New York, Princeton: Elsevier Publishing Company. Price £5, 5s. 


A book of some 700 pages devoted entirely to the degenerative lesions of the lumbar spine might 
suggest unnecessary indulgence in a subject that has already been over-represented in the literature. 
Such an impression cannot be sustained as the overall conception of this work becomes evident and 
the courageous attempt that it makes to comprehend and attack a difficult field of surgery is realised. 
Essentially it is written in three sections, a definition of the problems to be discussed, the information 
and deductions gained by an extensive search of the literature, and thirdly the application and 
conclusions of the author’s extensive experience including over two thousand operations for low 
back pain. 

Hanraets is a neurosurgeon, and it is not surprising that emphasis is thrown upon the lesions 
affecting the nerve tissues and the meninges; it is from this aspect that the great value of this book is 
to be found. The description of the various syndromes, the cause and effect of different lesions, the 
details of neurological examination and the definition of the delicate borderline between organic and 
functional disease is admirably done and is full of valuable information. A new term “* Motoricity ” 
is coined to describe the resulting function of the various components of the musculo-skeletal system 
characteristic of any individual and it is argued that a disturbed motoricity is as much a cause of back 
pain as a herniated disc. Not content with the simple facts, the author launches off into the less 
determinate territory of genetics and philosophy, with the eventual depressing conclusion that none 
avoids senescence and mostly it comes too soon. 

The final section, on surgical treatment, is one of the most valuable. Almost any operative 
problem or post-operative complication is mentioned and openly discussed. The relative merits of 
wide exposure or the conservancy of the stability of the vertebral column, the value of routine fusion 
after laminectomy and the details of post-operative treatment are typical of the difficult problems 
selected for consideration. From the mass of hypothesis and empiricism which surrounds the subject 
this book as much as any opens up new vistas and helps to raise the standard of such surgery to a 
higher plane of scientific knowledge and achievement. It cannot fail to interest and assist any surgeon, 
whatever his speciality, who contemplates surgery of the lumbar spine.—Philip NEWMAN. 


HEMOPHILIC ARTHROPATHIES. By Henry H. JorpDAN, M.D., Orthopaedic Surgeon, Lenox 
Hill Hospital; Chief of Hemophilia Clinic, Lenox Hill Hospital, O.P.D., New York City; Consulting 
Orthopaedic Surgeon, Manhattan State Hospital; Orthopaedic Surgeon, National Hemophilia 
Foundation. 10} 7} in. Pp. xv+255, with 64 figures. Index. 1958. Springfield, Illinois: Charles C. 
Thomas, Publisher. Oxford: Blackwell Scientific Publications Ltd. Toronto: The Ryerson Press. 
Price 63s. 


Haemophilia is seen only sporadically by orthopaedic surgeons. But few haemophilics who 
survive the first years of life are spared the destruction of one or more articulations from haemorrhages. 
Research in haematology has established the importance of the use of whole blood to stop bleeding 
in haemophilics temporarily and has developed the quick frozen anti-haemophilic plasma. At this 
point the need for orthopaedic rehabilitation became apparent. 
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Since 1946 Dr Jordan has been associated with a programme for orthopaedic treatment of 






















































on— 
ving patients with hemophilic disease in co-operation with The National Hemophilia Foundation which 
ig to has sponsored their treatment at Lenox Hill Hospital in New York City. His monograph on haemophilic 
nally arthropathies is based on the study of 110 patients between 1946 and 1956, and he now reports the 
most results of treatment in fifty-six of these patients. The method of treatment adopted was the gradual 
y the correction of deformity—especially, and most commonly, flexion contracture of the knee—by serial 
tions plasters, by wedge plaster and by Quengel casts originally described by Mommsen in 1922 for 
rt of the correction of paralytic deformities. Later the limb requires support in various types of bracing 
thod appliance. 
hoes This is a very well produced monograph excellently illustrated, and about half the subject matter 
is occupied by detailed case histories of twenty-one patients selected to demonstrate specific aspects 
over of management. As the author wisely points out, a careful study of these cases will reveal more 
pics dramatically than any of his statistical tables the value to the haemophilic patients of a carefully designed 
ctice programme of orthopaedic treatment. What the author does not point out is the value to the patient 
t.— of an enthusiastic surgeon, well trained and with faith in conservative methods. 
This book is recommended for study by anyone who may be confronted by a problem of 
haemophilic joint deformity.—W. D. CoLTarRT. 
AETS, 
|. &. 
959, 
A GUIDE TO ORTHOPAEDICS. By T. T. Stamm, M.B., F.R C.S., Orthopaedic Surgeon to Guy’s 
Hospital. 9x5 in. Pp. 115, with 19 figures. 1959. Oxford: Blackwell Scientific Publications. 
right Price 12s. 6d. 
ture. 
and As Stamm says in his preface, orthopaedics has been defined as the art of restoring and maintaining 
ised. the functions of the locomotor system. All medicine is an art, and it is a defect of most text-books 
ition that the science can be more easily set down than the art! In his little book Stamm is trying to convey 
and to the non-medical members of the orthopaedic team the art which lies behind the science. He says 
low they must understand the subject although they do not need to have an extensive and actual knowledge 
of it. His objective is apparent in every chapter, but it seems doubtful whether he will get understanding 
sions across to the incompletely trained team worker by the discursive and very personal style in which 
ok is he presents his subjects. The book makes interesting reading for the experienced orthopaedic surgeon, 
, the but may not wholly achieve the object of the author. 
and It is significant that a well produced small volume like this can be put on the market for the low 
ity” price of 12s. 6d. It may perhaps encourage the publication of similar monographs which would be 
stem more easily available to students and others than the standard text-books which so quickly become 
back obsolete.—W. D. CoLTART. 
less 
none 
ative A SYSTEM OF ORTHOPAEDICS AND FRACTURES. By A. Graham Ap ey, M.B., F.R.C.S., 
ts of Consultant Orthopaedic Surgeon, the Rowley Bristow Orthopaedic Hospital, Pyrford, Surrey; 
sion Assistant to the Orthopaedic Department, St Thomas’s Hospital, London. 8} 7 in. Pp. vii+377. 
— Index. 1959. London: Butterworth & Co. (Publishers) Ltd. Price 47s. 6d. 
ject 
toa In this work Mr Apley has expanded his lecture notes issued to Final Fellowship candidates 
con, attending the courses at the Rowley Bristow Orthopaedic Hospital. His intention has been to instil 
a methodical approach to the subject by marshalling the facts in a standard pattern. Throughout, 
the emphasis is on the clinical approach; and the injunction to look, feel and move constantly recurs. 
— Within 350 pages the reader will find the ABC of orthopaedics and fractures. The facts have been 
Iting presented with brevity and dogmatism. The former is inevitable and the latter desirable for examination 
hilia purposes. The reader must not look to find a comprehensive treatise on any particular subject— 
3 C. this is outside the scope of the book. If he requires further information he must consult other text-books 
ress: and original articles. To this end, a useful guide to recent work is provided at the end of each chapter. 
The text is well set out with bold headings and clear sub-headings. There are no illustrations to relieve 
the text, but Mr Apley has accepted this as a challenge to provide unambiguous verbal descriptions 
who in their place. The book as a whole is easy and enjoyable to read, being written in a stimulating and 
ages. refreshing style. It presents a fair picture of modern trends in orthopaedic and fracture treatment, 
ding yet is sufficiently conservative that no examiner should take exception to the views expressed. While 
. this designed primarily for the postgraduate examination candidate, it should appeal also to the discerning 
undergraduate student and to those who teach them.—David L. Evans. 
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FRACTURE SURGERY: A TEXTBOOK OF COMMON FRACTURES. By Henry MiItcu, 
M.D., F.A.C.S., Emeritus Attending and Consulting Orthopedic Surgeon, Hospital for Joint Diseases, 
New York; and Robert Austin MiLtcH, M.D., Assistant Resident Surgeon, Peter Bent Brigham 
Hospital, Boston. With a chapter on anesthesia by Herbert D. Dusovsky, M.D., Director of 
Anesthesiology, Eastern Hospital, Easton, Pennsylvania. 107 in. Pp. x+470, with 671 illustrations 
in 480 figures and 4 tables. Index. 1959. New York: Hoeber-Harper. London: Pitman Medical 
Publishing Co. Ltd. Price £7. 


It is stated in the preface that this text-book has been written to bridge the gap between the small 
handbook of fracture management and the encyclopaedic volume. Such a “ betwixt and between ” 
book must inevitably fall short of perfection on both counts: for it loses convenience by being larger, 
and lacks detail by being smaller. In this particular instance an attempt has been made to obviate 
these disadvantages by the free use of illustration; and in its 459 pages there are 480 illustrative 
radiographs and pictures. Many of these are excellent; but a few of the radiographic reproductions 
are so bad as to be almost unintelligible, and would have been far better replaced with line drawings. 
An illustration on page 319 is so bad that it is difficult even to understand which part of the body it is 
meant to represent. 

The book begins with a long introductory section of over 100 pages discussing the general 
considerations in the management of fractures. In this there is a useful chapter on plaster technique, 
although the two pages devoted to the chemistry of plaster setting could have been omitted. In the 
discussion of wedging it might have been wise to stress its complications and dangers, for instance 
from wedging a wet cast. It was a little disturbing to see the advice to correct a torsional deformity 
in a long bone fracture by twisting a completely divided cast. This sometimes produces the grave 
complication of a circular plaster sore. 

The individual fractures are dealt with adequately under a regional classification. There is a 
good chapter on fractures around the elbow. The advice to treat a Colles fracture in the Cotton-Loder 
position is unlikely to find much favour with surgeons in this country. Emphasis is put on conservative 
treatment, but when surgery is advised it is often on a large scale; there is an illustration of a tibial 
plating for a double fracture in which the plate must occupy nearly the whole length of the shaft. 
If there was ever a clear cut case for intramedullary fixation this is it! On the whole the advice on 


treatment is “* woolly,” and in many cases one is left with no definite line to take. I would prefer to 
advise the despised small handbook for everyday use and still keep the encyclopaedia for reference.— 
J. N. WILSON. 


TEXTBOOK OF SURGERY. Edited by H. Fred Mosetey, M.A., D.M., M.Ch. (Oxon.), F.A.C.S., 
F.R.C.S. (Eng.), F.R.C.S. (C.), Assistant Professor of Surgery, McGill University; Associate Surgeon, 
Royal Victoria Hospital, Montreal, Canada; with thirty-nine other contributors. Third edition. 
10x74} in. Pp. xxi+ 1,336, with 738 figures and 108 colour plates. Index. 1959. St Louis: The C. V. 
Mosby Company. London: Henry Kimpton. Price £6, 7s. 6d. 


We welcome the arrival of the third edition of this text-book which has so fine a reputation 
amongst the students at many teaching centres as well as those at McGill University for whom it was 
originally written. The comprehensive revision and the addition of several new sections would fully 
justify a claim that the student is presented with the principles of surgery and all the factual information 
he needs about the major branches of surgery within the pages of a single volume. 

The editor has done a good job and has been remarkably successful in marshalling the thirty-nine 
other contributors to achieve so high a general standard. The sections on inflammation, bacteriology, 
chemotherapy and post-operative management are now particularly clear and helpful. A reviewer 
for an orthopaedic journal naturally pays special attention to the chapters on the locomotor system, 
and here he is a little disappointed. This is because the scant attention given to a number of orthopaedic 
problems seems out of proportion to the long and excellent accounts of fractures and other injuries 
(albeit the methods of treatment advised sometimes seem strange on the eastern side of the Atlantic). 

The standard of production is of the high level that one has come to associate with publications 
supported by Ciba Pharmaceutical Products, Inc. There is a liberal supply of coloured plates, but 
some of them are more of ornamental than practical value and their cost might have been devoted to 
expanding parts of the text with advantage. And should the type be reset for a future edition, the 
book would be easier to read if the printer were to avoid splitting quite so many words and paid 
more attention to etymology when necessary.—Philip WILEs. 
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BONE TUMORS. By Louis LICHTENSTEIN, M.D., Chief Pathologist, General Medical and Surgical 
Hospital, Veterans Administration Center, Los Angeles; Fellow, New York Academy of Medicine; 
Professor Extraordinario, National University of Mexico; Consultant in Bone Tumors, Tumor Tissue 
Registry of California Medical Association Cancer Commission; Consultant in Pathology, Los Angeles 
County Hospital; Consultant, City of Hope Medical Center. Second edition. 107 in. Pp. 402, 
with 220 figures and 1 table. Index. 1959. St Louis: The C. V. Mosby Company. London: Henry 
Kimpton. Price 90s. 


This volume derives from the many papers on bone tumours published by Lichtenstein in the 
last twenty years and in consequence has a spontaneity resulting from a personal study of the many 
problems in this field. The second edition, appearing seven years after the first, is enlarged and includes 
220 illustrations of excellent quality, an increase of 50 per cent, yet it remains a compact volume, 
essential to its purpose of conveying “‘ a practical working knowledge of the benign and malignant 
tumors of bone’’. It is essentially readable, the discussions are lucid and the conclusions precise. 
In spite of Lichtenstein’s extensive experience of bone tumours, these conclusions are not presented 
with pedantic dogmatism but with a persuasiveness that usually convinces the reader. It is noteworthy 
that he always finds space to record with fairness the opinions of others, often diametrically opposed 
to his own, and he reveals an extensive knowledge of the world literature on bone tumours. 

The preface, foreword and introductory chapters are very valuable. In these Lichtenstein 
condemns the conception of the pathologist as a “ slide reader”, illustrating how the clinical features 
influence his deductions, notably in cartilaginous tumours. His appreciation of the value of the 
radiographs to the pathologist is evinced by the number included among the illustrations and his 
conclusions that these comprise “* a uniquely useful tool in determining the extent and topography of 
various skeletal lesions and in judging their probable behaviour on the basis of what they have done 
to the bone.”” In demanding all the available evidence before an opinion can be expressed, he is 
fundamentally sound and such an essentially practical and catholic approach is the hallmark of the 
book. He has useful comments on aspiration biopsy and frozen sections: he is of opinion that as 
much mischief is done nowadays by overdiagnosis as by failure to recognise promptly a malignant 
tumour. 

The general layout in the chapters devoted to individual tumours follows the pattern in the 
original edition; and most chapters record personal series, carefully investigated and leading to clearly 
expressed conclusions on diagnosis, prognosis and general lines of treatment. The summary at the 
end of each chapter is very helpful. New chapters are included on ** Tumors of periosteal origin ” 
and on “ Tumors of synovial joints, bursae and tendon sheaths’’, both providing a comprehensive 
review of considerable value. 

It is not possible in a short review to go into detail but it is worthy of note that in the chapter 
on Osteogenic Sarcoma he draws attention to multicentric lesions, concluding that they are not as 
rare as One might imagine. The five-year survival rate is estimated as not above 10 per cent and this 
leads him to advocate that radical surgery should be supplemented by irradiation of both lung fields 
through multiple ports as an experimental therapeutic procedure. He appears to do less than justice 
to the effect of ionisation radiation on some osteogenic sarcomas. He believes, without “* the need 
to be on the defensive or feel apologetic”, in the entity of Ewing’s sarcoma, as a rather primitive 
multicentric primary malignant tumour of bone, but states that it is uncommon and he has encountered 
only ten such tumours in the last five years. In his discussion on Ewing’s sarcoma he gives much 
credit to the work of Willis in his astute evaluation of the reported necropsies but considers that on 
occasions he has been overcritical. 

This new edition shows outstanding improvements and will be welcomed by clinician, pathologist 
and radiologist, most of whom will have consulted the first edition on many occasions since its 
publication in 1952.—A. L. Eyre-BrooKk. 


THE CLINICAL TREATMENT OF JUVENILE AMPUTEES 1953-1956. Prosthetic Devices 
Study, Research Division, College of Engineering, New York University, New York. 119 in. 
Pp. viii +85, with 8 plates, 10 figures and 18 tables. 1958. Prepared for the New York State Department 
of Health. Copies available on request. 


The Prosthetic Devices Study of the Research Division of the College of Engineering of New 
York University has been given the role of assessment in the organisation for supplying artificial 
limbs in America. This publication arises out of a research project sponsored by the New York State 
Department of Health, and takes the form of an interim report summarising present practice in 
thirty-three clinics throughout the country in providing for children deficient in an upper limb. 
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A considerable section on the psychology of juvenile amputees reflects the greater preoccupation 
on these matters in the United States in all fields than in this country. Nevertheless, although these 
children appear to be subjected to deeper psychological probing than we would think necessary or 
even, perhaps, desirable, many of the illustrative case histories make good points and it is particularly 
pleasing to note the stress that is placed on the management of the parents and associates in addition 
to the child himself. This principle is carried to the length of preparing the child’s environment in 
school for his reception without stress. 

The section on prescription takes the form of a statistical survey of limbs prescribed, with the 
inference that the most popular prescription is the best. In the section on evaluation, stress is placed 
on appearance, comfort and functional standards and on the incidence of defects in various components. 
Measurement of range of movement in various functions is a good feature which we would do well 
to copy. These two sections, being related to American limb components, do not have such direct 
application to practice in this country. 

The section on training reveals variation of method in different clinics and lack of consistency 
of aim. Variations in technique are probably a healthy sign because, in America, it is only recently 
that attempts have been staried to meet the problem in an organised way. The time allotted for 
training seems small by our standards. 

It is difficult to judge the results quoted in the absence of information about the circumstances 
in which the children were referred to the clinics and the degree of selection by the clinics. Neither 
are we told the period of observation, so that we do not know how many children lapsed from regular 
use of the prosthesis after a period away from the direct influence of the clinics. Nevertheless a 90 per 
cent success rate, even on the very generous criteria permitted, is a gratifying result. It might have 
been rewarding to consider the results in relation to the interval between amputation and supply 
of first prosthesis in the traumatic cases and to the age at first supply in the congenital cases. It is, 
incidentally, surprising that forty-six out of the 159 cases studied were traumatic. The comparable 
figure for Britain during 1958 was only fifteen out of 102 patients in whom the fitting of arm prostheses 
came under consideration. 

This report is of considerable interest to those working in the field of prosthetics and would 
probably be worth more than a passing glance to any interested in the care of handicapped children.— 
D. §. McKENZIE. 


OSTEOCHONDROSIS JUVENILIS LUMBALIS. By W. EpaGren and S. VaINio. 9} <7 in. Pp. 47, 
with 19 figures. 1957. Stockholm: Acta Chirurgica Scandinavica, Supplement 227. Price Sw. Kr. 10. 


Since Scheuermann published in 1920 his classical paper entitled *“‘ Kyphosis Dorsalis Juvenilis ” 
it has become clear that what is now generally called vertebral osteochondritis or osteochondrosis 
affects other regions of the spine as well as the thoracic {dorsal}. In the introduction to this paper 
the authors state that the original object was to study certain cases of vertebral osteochondrosis in 
which the diagnosis had been in doubt, generally because of an atypical radiological picture. When 
thirty such cases were selected from a series of nearly nine hundred they proved to be all examples of 
lesions in the lumbar or thoraco-lumbar spine. The authors agree with other writers that at these 
levels the characteristic radiological lesion is a large disc herniation passing through the cartilage 
end-plate into the spongiosa of the vertebral body, generally towards the periphery and often passing 
beneath the marginal epiphysial rim. 

They divide their patients into two groups. Firstly there are those, with an average age of thirteen, 
in the apparently active phase. They call this the “initial’’ stage, but in fact radiography shows that 
the lesions are well established when symptoms begin, and the truly initial stage without clinical 
symptoms may be considerably earlier. Secondly, there are those, with an average age of twenty-seven, 
in the healing or healed phases, which they call ** final”. Whether pain at this stage is specific, as they 
seem to think, or simply due to degenerative changes in the discs and spinal joints from the old damage 
is uncertain. Their estimate that lumbar lesions comprise 3 per cent of all vertebral osteochondroses 
is very low compared with our experience in Britain where symptomless lumbar lesions are so often 
found in routine radiography. 

They give excellent examples of the occasional difficulty in the differential diagnosis from 
tuberculous disease. They also discuss at length the curious increase in sagittal diameter of the 
vertebral body, so often present with severe lesions in osteochondrosis, but curiously enough do not 
stress that this is often the most valuable diagnostic sign in differentiation from tuberculous or other 
infective lesions, in which it is never seen. 
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The authors’ final conclusion that the intracancellous disc prolapse need not depend upon a 
weakness of the cartilage plate itself, but is the result of a disturbance of ossification in the 
neighbourhood of the annular marginal epiphysiaf rim of the vertebra, may well be true; but, as they 
themselves point out, we have not yet a full knowledge of the process of growth and ossification of 
the vertebral bodies, and until this is understood better their proposition must remain largely conjecture. 
The fact remains that these disc prolapses occur through the cartilage plate, unprotected as this is in 
the primates by any complete bony epiphysial plate from the pressure of the adjacent disc substance, 
and it seems probable that it is towards its periphery that the heaviest stresses produced by spinal 
movements will in any case fall. 

Those interested in the place of vertebral osteochondrosis in spinal pathology will find considerable 
interest in this paper, because various obscure aspects of the problem are discussed in a stimulating 
way, though clearly we still have much to learn.—-R. Weeden BUTLER. 


ON OSTEOCHONDROSIS DEFORMANS JUVENILIS CAPITULI HUMERI INCLUDING 
INVESTIGATION OF INTRA-OSSEOUS VASCULATURE IN DISTAL HUMERUS. By Stefan 
HARALDSSON. 9X6 in. Pp. 232, with 60 figures (one in colour) and 20 tables. 1959. Copenhagen: 
Ejnar Munksgaard. Acta Orthopaedica Scandinavica, Supplement No. 38. Price da. kr. 40. 


This monograph from the Orthopaedic Clinic of the University of Lund is a credit to the author 
and the school from which it comes. In a clear, didactic way it offers the most recent evidence of the 
slowness in improving our understanding of the nature and causes of juvenile osteochondritis. 
Nevertheless, it is only with contributions such as this one that the shadows will be dispelled. The 
author has focused his attention on the rare localisation of osteochondritis in the distal end of the 
humerus, of which he has been able to collect twenty-four cases, and he precedes his analysis by an 
anatomical study of the vasculature of the distal humeral epiphysis during growth, a region as yet 
hardly explored with modern methods. He concludes that everything points to the necrotic nature of 
the condition and that the peculiar vascular pattern of this region explains that necrosis of the ossific 
nucleus of the capitulum might be produced by circulatory disorders in a few vessels only. He 
considers that trauma and perhaps a local undetermined factor, rather than synovitis, may be 


responsible for the vascular obstruction. Anyone interested in this, as yet unsolved, problem of juvenile 
osteochondritis will find the reading of this book not only interesting but also profitable-—Joseph 
TRUETA. 


DIE ABNUTZUNGSERKRANKUNGEN DER SEHNEN UND IHRE THERAPIE. By Doz. Dr 
H. SCHNEIDER, Vorstand des Institutes fiir Physikalsiche Therapie der Tiroler Gebietskrankenkasse in 
Innsbruck. Mit Einem Vorwort von Prof. Dr G. HOHMANN, Miinchen. 94 x 6} in. Pp. viii +202, with 
52 figures and 8 tables. Index. 1959. Stuttgart: Georg Thieme Verlag. Price DM 36. 


This little volume makes much of a small field of knowledge, namely the anatomy and pathology 
of the origin and insertion of tendons. Bounded by this nutshell of knowledge the author soars into 
the infinite space of speculation. The preliminary anatomical observations on the protective mechanism 
around the insertions of tendons stems from the work of Weidenreich who, in 1922, pointed out that 
the periosteum ceases at the insertion of a tendon. From this we pass on to the consideration of the 
chemical changes in the ground substance of the tendon, fatty degeneration, tissue necrosis and 
calcification; and this leads to the question of tendon rupture. The consideration of reparative changes, 
new bone formation, and the development of bony spurs follows. Predisposing factors in tendonopathy 
are inborn tissue weakness, local or general vascular disease or disturbances of the sympathetic 
system. The causative factor is stress, prolonged, excessive or repeated, and the local cause in many 
cases is distortion of the line of tendon pull from the common range, either occupational or from local 
distorting disease. 

The well known sites of tendonopathy in the body are then reviewed. There are strong grounds 
for including Osgood-Schlatter disease among the tendonopathies. These are, the sharp angle of 
insertion of the tendon, the association with sport, and the changes in the tendon rather than in the 
bone. Less convincing is the author’s attempt to include Pellegrini-Stieda disease among the tendono- 
pathies. Rarely changes in the adductor magnus insertion may be confused with Pellegrini-Stieda 
disease. The distinguishing feature, however, is the thin layer of synovial tissue lying between the 
bone flake and the femoral condyle, and it is this tissue which is responsible for the absolute congruity 
of the under-surface of the flake with the femoral condyle. The only comparable ossicle is the posterior 
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tibial flake which occurs in the posterior tibio-fibular ligament, and in this case no tendons can b 
considered responsible. Similar ossicles around the elbow joint do not as a rule echo the condyla 
shape so accurately and are due to tendonopathy. There is nothing new said about therapy. 

The book is a stimulating review of a small field and deserves perusal. We await a similar revie\ 
on tendonopathies lying between the musculo-tendinous junction and its insertion.—J. G. BoNNIN. 


SUBCUTANEOUS RUPTURE OF THE ACHILLES TENDON. A Study of 92 Cases. By Orec 
ARNER and Ake LINDHOLM. 93x7 in. Pp. 51, with 6 figures and 5 tables. 1959. Stockholm: Act 
Chirurgica Scandinavica, Supplement 239. Price Sw. kr. 10. 


One has become accustomed to expect a very high standard of writing from the staff of Karolinsk: 
Sjukhuset in Stockholm. This report on rupture of the tendo calcaneus [Achillis} is another example 
of first class reporting. In fact, one could advise would-be-surgeons to use it as a model for a paper 
on clinical research. There is a short and interesting account of the history and anatomy of the lesion 
and the authors show that all ruptures are complete. The diagnosis of incomplete rupture is made only 
by surgeons who haven’t realised that there are five other muscles that can plantarflex the ankle when 
the tendo calcaneus is completely ruptured. There are some interesting comments on the pathology 
and etiology, and a detailed description of the findings in ninety-two patients, with operative treatment 
in eighty-six. It is noteworthy that the authors were able to follow up every one of their patients, 
although the average duration was six and a half years (minimum six months to maximum seventeen 
and a half years), and they are fully justified in their emphasis on the necessity for surgical treatment. 
Every practising orthopaedic surgeon should read and enjoy this excellent paper by Arner and 
Lindholm.—L. W. PLEwes. 


LE TRAITEMENT DE L’ABSENCE CONGENITALE DU TIBIA ET SES RESULTATS 
ELOIGNES. By Claude Régis MICHEL, Interne des Hépitaux de Lyon. Travail de la Clinique 
d’Orthopédie et de Chirurgie Infantile (Professor Guilleminet). 9} <6} in. Pp. 144, with 17 figures. 
1957. Lyon: Imprimerie Bosc Fréres. Complimentary copies available from author, H6pital Edouard- 
Herriot, Lyon. 


When one reads that the author dedicated this moderate-sized book to his parents, to his wife, 
his children, his parents-in-law, to his uncle, to “* tous les miens”’, to four of his immediate professors, 
to eight hospital chiefs and to seven Faculty chiefs, one is surprised at the omission of ‘* Uncle Tom 
Cobley and all’’, but one is not surprised that very little is left out of the text. 

Anatomical details, clinical signs and symptoms, diagnosis, pathogenesis (including destructive 
radiation) are all faithfully dealt with. The different forms of treatment are fully described and 
clearly illustrated without any bias being displayed, or conclusions drawn or opinion expressed. 
Ten cases are observed personally and are recorded meticulously and so fully as to include changes 
of plaster. The conclusions are most encouraging; but I would have liked to see something said about 
lengthening the short “* substitute-tibia ’ (as Robert Stirling has done), and it seems odd for nothing 
to be said about the fibrocartilaginous ** ghost ’’ which is so interesting in its pathogenetic significance, 
and so important in its effect on the deformity of fibula and foot.—Bryan MCFARLAND. 


DE CENTRALE LUXATIEPLASTIEK. Een Nieuwe Behandelingsmethode voor de Coxarthrose. 
By Dr K. Boute. 9} x6}. Pp. 153, with 13 figures, 12 plates and 3 tables. 1958. °s-Gravenhage: 
N.V. De Ned. Boek- en Steendrukkerij v.h. H. L. Smits. Price H.Fl. 9.60. 


This monograph, which includes pages of summary in English, is a review of twenty-four cases 
of coxarthrose (our osteoarthritis) treated by Charnley’s central dislocation modified by Dr Boute’s 
chief, Dr J. G. A. Kerssemakers, with the idea of securing a useful range of movement in all cases. 
Fascia obtained from calves, but sometimes metal, was used for interposition; compression of course 
was avoided. The results after nine to thirty-nine months have been assessed by criteria like those of 
Mrs Margaret M. Shepherd, and twelve full-page radiographs illuminate the text. Charnley’s reaction 
to this painting of his lily reads better in the French than in the English summary: “* Charnley se 
montre trés sceptique vis a vis d’une arthroplastie selon son principe et se déclare partisan de l’arthrodése 
procurant une ankylose osseuse ou fibreuse.” 
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This monograph raises several issues apart from those of surgical technique. For example, 
some of the twenty-four operations were not for coxarthrose at all; two were for failed cup-arthroplasty, 
one each for protrusion, fracture of the acetabulufn and failed central dislocation, eight for old 
subluxations, and only eleven for primary osteoarthritis. This information was gleaned from the 
case histories—it did not appear in the tabulated results. Scrambling of cases of different etiology 
in such a way spoils many another report. If only primary osteoarthritis could be kept apart, the 
results of various kinds of radical surgery in this large group could much more easily be compared 
with those being obtained from the conservative prodecure of high femoral osteotomy. Pursuing that 
line of thought, your partisan reviewer noted that four of the eleven patients with primary osteoarthritis 
had no less than 80 degrees of flexion movement in their painful hips and an average age of only sixty— 
four ideal cases for osteotomy, the operation that conserves ai// stock!—K. I. NISSEN. 


Cinquantenario della Societa Italiana di Ortopedia e Traumatologia (1907-1957). INDICE BIBLIO- 
GRAFICO ITALIANO DI ORTOPEDIA E TRAUMATOLOGIA. Pubblicato a cura del Comitato 
Direttivo Permanente. 10}? x7? in. Pp. xi+947. 1957. Genova: Fratelli Pagano. 


The Italian Orthopaedic Association is some eleven years older than our own, and in 1957 
celebrated its fiftieth anniversary. It was a happy thought of the late Professor Carlo Pais to 
commemorate this occasion by something concrete and lasting, and which at the same time satisfied 
a definite need. Unhappily it is a memorial also to this great man cut off in the prime of life. 

Referring to the need for this bibliography, Professor Pais, in the preface, bewailed the fact that 
the Italian orthopaedic literature is almost unknown to foreigners. This book is therefore not intended 
for home consumption only. It is a large volume running to close on 1,000 pages and containing 
about 20,000 entries. It does not aim at being a complete bibliography of Italian orthopaedic literature; 
that would have been a prohibitive task. It is confined to articles that have appeared in those Italian 
journals that are devoted exclusively or largely to orthopaedics, from the time of their foundation to 
the end of 1956. When, however, it is realised that such specialist journals number no less than sixteen 
(as compared with our one), and that the oldest (Archivio di Ortopedia) came into being as long ago 
as 1884, it is clear that quite a large proportion of the Italian orthopaedic literature must be included. 
Such famous names as Codivilla and Putti appear often in its pages. Included also are monographs 
and text-books published during the last fifty years. 

The entries are arranged under subject headings. The headings under which a given article appears, 
however, are governed purely by the wording of the title, so that to find all articles on a given subject 
it is often necessary to refer to several headings; and cross-references are rather limited. The entries 
under a given heading quite often extend over a number of pages, and as this heading is not repeated 
at the top of each page it is sometimes exasperatingly difficult to find one’s place. 

It is planned to publish periodical supplements if there is enough demand. Professor Pais expressed 
the hope, however, that one day a fusion of the legion Italian orthopaedic journals into one would 
render such a task no longer necessary. 

If this volume sees as much service as it should, its inadequate paper cover will soon need to be 
replaced by something more robust.—C. DAVENPORT. 


ABSTRACTS OF BULGARIAN SCIENTIFIC LITERATURE—BIOLOGY AND MEDICINE. 
Bulgarian Academy of Sciences, Central Library, Department of Scientific and Technical Information 
and Documentation. Vol. 1, No. 3, and Vol. 2, No. 1. 118 in. Pp. 244 and 172. 1958 and 1959. 
Sofia. 


Concerted efforts are now being made to overcome the language barrier to the dissemination of 
scientific knowledge. In particular, schemes are under way to make available to the Western World 
the results of research carried out in the Eastern European countries. The problem is being tackled 
in various ways, ranging from the modest one of merely appending short summaries to the articles, 
to the much more ambitious one of publishing full English-language editions of foreign-language 
journals as is now being done in the case of some Russian journals. 

This publication from Bulgaria is the English-language edition of a new quarterly abstract journal 
appearing also in Russian. The contents represent a selection only of the Bulgarian literature, but 
the abstracts are lengthy and informative, and the English is good. The wide scope makes the part 
of interest to orthopaedic surgeons proportionately small. Nevertheless the “* Orthopaedics and 
Traumatology ” section of these two numbers together comprises twenty-seven abstracts extending 
over thirty pages, and other relevant abstracts are to be found under other headings.—C. DAVENPORT. 
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Bone and bones 

grafts and grafting 
experimental comparison of materials, 209. 
for malunion and nonunion of fractures, 208. 
for nonunion of fractures (symposium), 875. 
homogenous 

immunity reaction to, *160. 
antigens A and B in, *151. 
insert, for nonunion of fractures, 433. 
growth, longitudinal 
influence of blood supply adjacent to epiphysial 
plate, 206. 
See also Epiphysial cartilage. 
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Schneider, H. Abniitzungserkrankungen der 
Sehnen und ihre Therapie, 1959, 903. 

Sevastikoglou, J. Early stages of osteogenesis in 
tissue culture, 1958, 227. 

Séze, S. de, et al. Méniscographie en série du genou, 
1958, 451. 

Snapper, I. Bone diseases in medical practice, 1957, 
440 


Societa Italiana di Ortopedia e Traumatologia. 
Indice bibliografico italiano di ortopedia e 
traumatologia, 1957, 905. 

Soila, P. Roentgen manifestations of adult rheuma- 
toid arthritis, 1958, 651. 

Stamm, T. T. Guide to orthopaedics, 1959, 899. 

Tarlov, I. M. Spinal cord compression, 1957, 446. 

Tilling, G. Vascular anatomy of long bones, 1958, 
896. 

Térma, T. Malignant tumours of the spine and the 
spinal extradural space, 1957, 649. 

Treasury of Human Inheritance, Vol. 5 Pt. 3, The 
Laurence-Moon syndrome, 1958, 451. 

Vasli, S. Operative treatment of ankle fractures, 
1957, 448. 

Walton, J. N., and Adams, R. D. Polymyositis, 
1958, 226. 

Wellerson, T. L. Manual for occupational thera- 
pists on rehabilitation of upper extremity ampu- 
tees, 1958, 229. 

Westling, P., Sundberg, K., and Sdéderberg, G. 
— reticuloendothelial granuloma, 1957, 
452. 

Whayne, T. F., and DeBakey, M. E. Surgery in 
World War II: Cold injury, ground type, 1958, 
891. 

Wynn Parry, C. B. Rehabilitation of the hand; 
1958, 443. 

Braces. See Orthopaedic appliances. 
Brachial plexus injuries, traction 
— paralysis in, flexor, tendon transplantation 
or 
comparative study, *44. 
pectoralis major, new technique, *36. 
prognosis, *4. 
shoulder arthrodesis in, 207. 
British Medical Association, joint meeting with 
Canadian Medical Association, 1959, oe. 
British Orthopaedic Association 
Founders’ Lecture, Ist, 1958, *231. 
history, *231. 
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British Orthopaedic Association 
meetings, 1958, annual, 206; 
spring, 617; future, 639. 
memorandum on accident services, 
(editorial), 457. 
Travelling Scholarships, 435. 
report of scholar for 1958, 419. 


. 


1959, annual, 855. 
1959, 458: 


Cc 


Caisson disease, musculo-skeletal manifestations, 880. 
Calcaneo-cuboid joint, arthrodesis, in treatment of 
relapsed club foot, 618. 
Calcaneum 
fractures 
arthrodesis for, talo-calcanean, primary, 632, 881. 
follow-up, 869. 
osteotomy, for claw foot, *80. 
Calcium, radioactive, external counting of, in studies 
of localised skeletal lesions, *558. 
Calculi, renal, in poliomyelitis, 885. 
Calvé-Legg-Perthes’ disease. See Hip, osteochondritis. 
Calvé’s disease of spine. See Vertebra plana. 
Canadian Medical Association, joint meeting with 
British Medical Association, 1959, 869. 
Canadian Orthopaedic Association annual meeting, 
1959, 878. 
Carpal tunnel syndrome, 870. 
Carpo-metacarpal ny arthritis of, 
trapezium for, 425. 
Carpus. See Wrist. See also names of carpal bones. 
Cartilage 
articular 
lysis of, in arthritis, *384. 
regeneration, 434. 
epiphysial 
blood supply adjacent to, influence on growth, 
206 


excision of 


changes in osteolathyrism, *590, *600. 
closure of, premature, after frostbite, 881. 
effect of papain on, *836. 
stapling, for leg equalisation, 215. 
semilunar. See Menisci. 
Cassette holder, mobile, adjustable, for orthopaedic 
operations, *774. 
Cerebral palsy (symposium), 619. 
hip in, dislocation, 869. 
treatment, operative, 635. 
Cervical nerves, roots of, lesions of, preaxial arm pain 
due to, 858. 
Charcot’s arthropathy in diabetes mellitus, 636. 
Charnley’s arthrodesis of hip, 429. 
Charnley’s compression screw for fractures of femoral 
neck, 212. 
Chest injuries, crush, 218. 
Chondrolysis in arthritis, *384. 
Chondroma 
following wrist injury, 632. 
ossifying, of metacarpal bone and phalanges, *372. 
Chondrosarcoma, spine, sciatica due to, 222. 
Clark’s pectoralis major transplantation, *44. 
in case of aplasia of muscles and tendons of upper 
limb, 428. 
Clarke, Alan Ruscoe (obituary), 853. 
Clavicle 
fractures 
comminuted, with upper arm paresis, 877. 
nonunion of, 877. 
resection of, 429. 
Claw foot 
osteotomy of calcaneum for, *80. 
with claw toes and ulceration of metatarsal heads, 
428. 
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Claw hand, paralytic 
tenodesis with sublimis for, 217. 
transplantation of sublimis for, 217. 
Claw toes 
in rheumatoid arthritis, excision of metatarsal heads 
for, 634. 
irreversible, reconstruction of forefoot in, *507. 
with claw foot and ulceration of metatarsal heads, 
428. 
Cleido-cranial dysostosis, 633. 
Club foot 
etiology, anatomical and experimental study of 
muscle growth, *821. 
relapsed, 872. 
treatment, soft-tissue release and arthrodesis of 
calcaneo-cuboid joint, 618. 
Club hand, radial, treatment, 871. 
Cold injury. See Frostbite. 
Colonna’s reconstruction of hip for nonunion of frac- 
tures of femoral neck, 619. 
Congenital defects. See under parts of body involved. 
Contracture, ischaemic, 215. 
forearm, due to increased pressure in volar com- 
partment, 628. 
Coraco-clavicular joint, bilateral, in Australian aborig- 
inal, *180. 
Cortisone 
use in tenolysis, 208. 
See also Adrenocortical steroids; Hydrocortisone. 
Costo-transversectomy for early drainage of paraspinal 
tuberculous abscesses in children, *491. 
Cotton, Jack, Chair of Biochemistry at Royal College 
of Surgeons of England, establishment of, 423. 
Coxa plana. See Hip, osteochondritis. 
Coxa valga in mechanics of paralytic dislocation of 
hip, 279. 
Coxa vara 
adolescent. See Slipped upper femoral epiphysis. 
congenital 
etiology, 206. 
osteotomy for, 428. 
problems of, 635. 
Cranio-cleidal dysostosis, 633. 
Crippled boys, education and rehabilitation of, estab- 
lishment of Hephaistos School for, 430. 
Cubo-navicular synostosis, *149. 
** Cuckoo-spit ’’ hip, 633. 
Cuneiform bone, lateral. 
synostosis. 
Cysts, aneurysmal, of bone, 632, 883. 
Czechoslovakia, orthopaedics in, influence of Zahrad- 
niéek, Jan, 205. 


See Naviculo-cuneiform 


D 


Danish Orthopaedic Association meetings, 1958, 635; 
1959, 636. 
Deformities. See under parts of body involved. 
Dermatomyositis, 222. 
Diabetes mellitus, Charcot’s arthropathy in, 636. 
Disabled. See Crippled. 
Discography, 879 
Discs, intervertebral, lesions 
arthrodesis of spine for 
results, 623. 
with screw fixation, *248. 
diagnosis, reverse spondylolisthesis in, 882. 
pathology, *237. 
See also Back pain, low; Sciatica. 
Dislocations. See under names of ioints. 
Dobson, Jonathan (obituary), 204. 
Drennan, Vernon Kent (obituary), 418. 
Drop foot in leprosy, transplantation of tibialis 
posterior for, 434. 
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-Dutch Orthopaedic Society. See Nederlandse Ortho- 
paedische Vereniging. 
** Dysbasia cum dystasia,’’ 882. 
Dysostosis, cranio-cleidal, 633. 
Dysplasia epiphysialis hemimelica, 636. 
Dysplasia epiphysialis multiplex, 636. 
Dysplasia, fibrous, tibia, fibular grafting for, 221. 


E 


East Anglian Orthopaedic Club meetings, 1958, May, 
222, Nov., 632; 1959, Jan., 632, March, 873. 
Echinococcosis. See Hydatid disease. 
Ectopia vesicae. See Bladder, urinary, ectopic. 
Education and rehabilitation of physically disabled 
boys, establishment of Hephaistos School for, 
430. 
Ehlers-Danlos syndrome with unusual features, *541. 
Elbow, paralysis, flexor, tendon transplantation for 
comparative study, *44. 
pectoralis major, 428. 
new technique, *36. 
Epiphyses 
dysplasia of, hereditary, involving chiefly hips, *514. 
ossification of, multiple centres in long bones of 
hand and foot, *375. 
See also under names of bones. 
Epiphysial cartilage 
blood supply adjacent to, influence on growth, 206. 
changes in osteolathyrism, *590, *600. 
closure of, premature, after frostbite, 881. 
effect of papain on, *836. 
stapling for leg equalisation, 215. 
Epiphysial dysplasia, multiple. See Dysplasia epiphys- 
ialis multiplex. 
European Association against Poliomyelitis, 6th Sym- 
posium, 1959, 883. 
Extensor carpi radialis, extension by grafts for 
intrinsic paralysis, 208. 
Extensor indicis muscle, anomalous, *763. 


F 
Farley Castle, Hephaistos School, establishment of, 
430. 


Femur 
arteriovenous fistula involving, congenital, *358. 
blood supply of upper end 
in pathogenesis of Perthes’ disease, 630. 
interruption of, in etiology of congenital coxa 
vara, 206. 
deformities, pathogenesis, some factors influencing 
growth, 206. 
epiphysis, upper 
dysplasia of, bilateral, hereditary, *514. 
osteochondritis. See Hip, osteochondritis. 
slipping of, 632; (symposium), 617. 
treatment, operative, 433. 
fractures 
intra-uterine and obstetrical, in etiology of con- 
genital coxa vara, 206. 
neck, 433; (symposium), 212. 
arthroplasty for, replacement, primary, 431. 
avascular necrosis after, 877. 
correlation of histological and radiographic 
changes, 879. 
follow-up, 874. 
nailing of, Smith-Petersen, 431. 
nonunion of 
Colonna’s reconstruction operation for, 619. 
etiology, 619. 
stress, 427. 
undisplaced, in children, avascular necrosis in, 
*758. 
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Femur 
fractures 
shaft 
in children, spontaneous leg length equalisation 
after, 221. 
nailing of intramedullary, 427. 
supracondylar, compound, 425. 
trochanteric 
nail-plate fixation of, McKee’s (correspondence), 
641 


treatment, conservative, 434. 
growth of, some factors influencing, 206. 
head, necrosis, avascular 
after fractures of femoral neck, 212, 877. 
undisplaced, in children, *758. 
after traumatic dislocation of hip, 879. 
correlation of histological and radiographic 
changes, 879. 
diagnosis, measurement of intramedullary pres- 
sures, 619. 
in sickle-cell anaemia and its genetic variants, 715. 
See also Hip, osteochondritis. 
osteotomy 
for congenital coxa vara, 428. 
for unreduced congenital dislocation of hip in 
adults, comparative study, 308 
McMurray’s, 873. 
Gigli saw introducer for, *776, *777. 
results, 623. 
rotation-adduction, for paralytic dislocation of 
hip, * 
supracondylar, for flexion deformity of knee in 
rheumatoid arthritis, 633. 
short, congenital, without coxa vara, *73. 
Fibrous dysplasia, tibia, fibular grafting for, 221. 
Fibula 
graft of 
to replace upper end of humerus, follow-up after 
29 years, *365. 
to tibia 
for defects in children, 619. 
for fibrous dysplasia, 221. 
plating of, in fractures of tibia, 877. 
Fingers 
hypertrophy, congenital, 426. 
joints of, anatomy and splintage of, 626. 
mallet, treatment, results, *546. 
See also Thumb. 
Fistula, arteriovenous, congenital, involving femur, 
*358. 
Flat foot, paralytic, tendon transplantation into talus 
for, 856 
Flexor digitorum sublimis 
tenodesis for ulnar claw hand, 217. 
transplantation 
for ulnar claw hand, 217. 
from fourth finger for opponens paralysis, 882. 
Foot 
arthrodesis. See Tarsus, arthrodesis. 
bones, long, epiphyses of, multiple ossification 
centres in, *375. 
claw 
osteotomy of calcaneum for, *80. 
with claw toes and ulceration of metatarsal heads, 
428. 
club 
etiology, anatomical and experimental study of 
muscle growth, *821. 
relapsed, 872. 
treatment, soft-tissue release and arthrodesis of 
calcaneo-cuboid joint, 618. 
drop in leprosy, transplantation of tibialis posterior 
for, 434. 
flat, paralytic, tendon transplantation into talus for, 
856. 
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Foot 
hypertrophy, congenital, bilateral, 636. 
in Reiter’s disease, rheumatoid arthritis and anky- 
losing spondylitis, 145. 
paralysis, arthrodesis for, ankle in relation to, *337. 
See also Toes. 
Forearm 
fractures 
nonunion and delayed union in, 882. 
of both bones of, compound, 873. 
shaft, internal fixation, delayed, 122 
ischaemia, traumatic tension, 628. 
Fractures 
compound, plastic surgery in, 432. 
healing 
effect of size of gap, 223. 
in ost@ogenesis imperfecta, hyperplastic callus in, 
221. 


stages in, 223. 
in children, 220. 
malunion and nonunion of, bone grafting for, 208. 
multiple metaphysial, in infancy, 221. 
nonunion of 
bone grafting for (symposium), 875. 
insert, 433. 
treatment, operative, 619. 
plating of, case of Sir William Arbuthnot Lane, 
*368. 
services. See Accident services. 
stress 
femoral neck, 427. 
rib, first, due to jiving, *370. 
treatment, operative, 871. 
See also under names of bones. 
Freiberg’s disease, experimental epiphysial injury and, 
*154. 
French Orthopaedic Society. See Société Frangaise 
d’Orthopédie et de Traumatologie. 
Frostbite 
of hands, distal hemi-amputation for, 627. 
premature epiphysial closure after, 881. 
stratospheric, 627. 


G 


Gallie, William Edward (obituary), 849. 
arthrodesis of ankle, 869. 
Ganglion at wrist simulated by anomalous extensor 
indicis muscle, *763. 
Genito-urinary system. See Uro-genital system. 
Giant-cell synovioma, benign, of digital tendons, 858. 
Giant-cell tumour of bone. See Osteoclastoma. 
Gigantism, localised 
of feet, bilateral, 636. 
of fingers, 426. 
Gigli saw introducer for McMurray’s osteotomy, 
*776, *777. 


Gillies, Sir Alexander 
conferment of knighthood upon, 634. 
portrait, 634. 

Gissane, William, visit to Perth as Sims Common- 
wealth Travelling Professor, meetings, 877. 
Glasgow, Royal Faculty of Physicians and Surgeons, 
Postgraduate Conference on Orthopaedics, 1958, 

211 


Glasgow University, Chair of Orthopaedic Surgery, 
appointment of Roland Barnes to, 616. 
Golding, John S. R 
appointed Reader in Orthopaedics, 
College of the West Indies, 876. 
awarded O.B.E., 876. 
Groves, E. W. Hey, and the British Orthopaedic 
Association, 234. 


University 
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Haemangioma, capillary, of tibia, 883. 

Haemoglobin C disease, sickle-cell. 
anaemia. 

Hallux rigidus, arthrodesis for, 869. 

Hallux valgus 

congenital, Lapidus operation for, 433. 

in adolescence, 632. 

Keller’s operation for, 425. 

McBride’s operation for, results, 635. 

treatment by tendon transplantation and tenodesis, 
871. 

Hamstrings, transplantation to femur to correct exter- 
nal rotation of leg in poliomyelitis, *70. 

Hand 

amputation, hemi-, 626. 
arthritis, rheumatoid, tendon rupture in, 629. 
chondroma, ossifying, of metacarpal bone and 
phalanges, *372. 
claw, paralytic 
tenodesis with sublimis for, 217. 
transplantation of sublimis for, 217. 
club, radial, treatment, 871. 
epiphyses of long bones of, multiple ossification 
centres in, *375. 
in Reiter’s disease, rheumatoid arthritis and ankyl- 
osing spondylitis, 145. 
injuries, skin avulsion, 627. 
paralysis, intrinsic, tendon grafting for, free, 208. 
surgery (symposium), 626. 
reconstructive (symposium), 216. 
tendons 
flexor 
grafts and grafting, 629. 
healing of, experimental study, 878. 
surgery, use of cortisone in, 209. 
synovioma of, giant-cell, benign, 858. 
tumours, 869. 
See also Fingers; Thumb; Wrist. 

Hand Surgeons Club of Great Britain and Second Hand 
Club, joint meetings, 1958, Nov., 626; 1959, Nov. 
(announcement), 639. 

Handicapped. See Crippled. 

Hephaistos School, establishment of, 430. 

Hey Groves, E. W. See Groves, E. W. Hey. 

Hibbs’s arthrodesis of spine, results, 633. 

Hip 

arthritis, pyogenic, 872. 
arthrodesis, central dislocation, results, 429, 623. 
arthroplasty, replacement, 631. 
for fresh fractures of femoral neck, 431. 
bursa communicating with, thickened, 222 
cyst, “* cuckoo-spit”, 633. 
dislocation 
congenital, 219. 
arthrography in, 429. 
in arthrogryposis, 872. 
in identical twins, *314. 
shelf operation for, 880. 
treatment, 872. 
unreduced, in adults, treatment, 
study, *299. 
See also dysplasia, congenital. 
paralytic, *279. 
in cerebral palsy, 869. 
in spina bifida, 427, 622. 
traumatic 
avascular necrosis after, 879. 
central, 877. 
in chiidren, 209. 
dysplasia 
congenital 
diagnosis, acetabular index, *702. 
with special reference to “ pre-luxation, 


See Sickle-cell 


comparative 


” *689. 


-Hip 
, en 
micro-epiphysial, bilateral, hereditary, *514. 
fracture-dislocation, 222. 
mechanics, *550. 
osteoarthritis, treatment, muscle release, 889. 
osteochondritis, 630. 
after traumatic dislocation. 879. 
comparison with changes in sickle-cell anaemia, 


radiographic changes in, *465. 
treatment 
ambulant, in abduction, 879. 
results, 429. 
paralysis 
a transplantation of iliopsoas for, follow- 
*289. 
dislocation following, *279. 
in cerebral palsy, 869. 
in spina bifida, 427, 622. 
reconstruction, Colonna’s operation, for nonunion 
of fractures of femoral neck, 619. 
Hospitals 
orthopaedic 
in Britain, 622. 
See also Accident services. 
See also names of hospitals. 
Humerus 
epiphysis, lower, 
shaft, 434. 
fractures 
epicondyle, lateral, 631. 
supracondylar, in children, 881. 
replacement of upper end by fibular graft, follow-up 
after 29 years, *365. 
Hunterian Oration, 1959, 423. 
Hyaluronic acid in synovial fluid, 
*388. 


radiological relationship with 


viscosity studies, 
Hydatid disease, spine, *499. 


Hydrocortisone therapy, loca!, complications of, 636. 
Hyperostosis, infantile cortical, 872. 


Iliac arteries, thrombosis of, low back pain due to, 
*244, 


lliopsoas transplantation for hip instability, follow-up, 
*289. 


Illustration, orthopaedic, 635. 

Infantile cortical hyperostosis, 872. 

Infantile paralysis. See Poliomyelitis. 

Injuries 

birth, to bone, radiology, 633. 

limb, severe, 878. 

occupational, compensation for, in Australia, 635. 

orthopaedic, plastic surgery in, 432. 

shock and diagnosis in, 877. 

ski-ing, 881. 

skin avulsion, severe, initial conservatism in, 

See also Accident services; Fractures efc.; 
under parts involved. 

International Committee on Prostheses, Braces and 
Technical Aids, meeting, 1959, 888. 

International Prosthetics Course, 2nd, 1959, Copen- 
hagen, 886. 

International Society of Orthopaedic Surgery and 
Traumatology, congress, 8th, 1960 (announce- 
ment), 225. 

Intervertebral discs, lesions 

arthrodesis of spine for 

results, 623. 

with screw fixation, *248. 
diagnosis 

discography in, 879. 

reverse spondylolisthesis in, 882. 


*658. 
and 
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Intervertebral discs, lesions 
pathology, *237. 
See also Back pain, low; Sciatica. 
Intramedullary nails and nailing 
femur, 427 
Kiintscher’s, extractor for, *778. 
tibia, 429. 
Irish Orthopaedic Club meeting, 1958, Nov., 223. 
Ischaemic contracture, 215. 
forearm, due to increased pressure in volar com- 
partment, 628. 
Isotopes, radioactive, external counting of, in studies 
of localised skeletal lesions, *558. 


Joints 
cartilage, articular 
lysis of, in arthritis, *384. 
regeneration, 434. 
Charcot. See Charcot’s arthropathy. 
laxity of, congenital. See Ehlers-Danlos syndrome. 
synovial fluid, viscosity and pH of, *388. 
tuberculosis 
synovectomy for, partial, 857. 
See also under Bone. 
See also Arthritis; and names of joints. 
Jones, Edward Charles Bell (obituary), 611. 
Jones, Sir Robert, and organisation of Military Ortho- 
paedic Centres in Ist World War, 232 
Jones, Sir Robert, Golf Cup competition, 1958, 211; 
1959, 626. 
Journal of Bone and Joint Surgery, editorship, Rogers, 
William, title of Editor-in-Chief Emeritus be- 
stowed upon (editorial), 3. 


K 


Keller’s operation for hallux valgus, 425. 
Kidney calculi in poliomyelitis, 885. 
Kienbéck’s disease, excision of lunate for, 880. 
Knee 
approach to, lateral, direct, 881. 
arthritis, rheumatoid, flexion deformity in, supra- 
condylar osteotomy for, 633 
contracture, flexion, 857. 
dislocation, complete, 878. 
injuries (symposium), 214. 
mechanical disorders of patello-femoral joint, 857. 
mechanics, 319. 
menisci 
excision of, sensory loss after, 873. 
injuries 
diagnosis, 635. 
medial, mechanism and management, *319. 
osteoarthritis, treatment, bone drilling, 618. 
stiff, mobilisation of, 856. 
surgery, 222. 
webbing of, congenital, *355, 872. 
See also Ligamentum patellae; Patella. 
K@ohler’s second disease. See Freiberg’s disease. 
Kiintscher nails and nailing, extractor for, *778. 
Kypho-scoliosis in Ehlers-Danlos syndrome, *541. 
Kyphosis 
adolescent. See Scheuermann’s disease. 
cervical, in ankylosing spondylitis, osteotomy for 
(correspondence), 640. 
osteotomy of spine for, *270. 


L 


Lambrinudi’s arthrodesis, follow-up, *738. 
Lane Sir William Arbuthnot, fracture plated by, in 
1912, 8. 
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Lapidus’s operation for hallux valgus, 433. 

Lathyrism. See Osteolathyrism. 

Lawson, Thomas Labatt (obituary), 612. 

Leeds Regional Orthopaedic Surgeons, meeting, 1959, 
April, 875. 


fractures, 427. 
shaft, open, internal fixation in, primary, *342. 
See also Limbs, lower. 
Legg-Calvé-Perthes’ disease. See Hip, osteochondritis. 
Leprosy, foot drop in, transplantation of tibialis 
posterior for, 434. 


Ligamentum patellae, repair by vole poeschbaeet strips, 


Limbs 
artificial ¢symposium), 886. 
injuries, severe, 878. 
lower 
congenital deformities, treatment, 857. 
length discrepancy 
after poliomyelitis, *56. 
due to congenital short femur without coxa 
vara, *73. 
due to fracture of femoral shaft in boy, spon- 
taneous equalisation after, 221. 
length equalisation, epiphysial stapling, for, 215. 
lengthening, tibial, 223. 
paralysis, appliances for, 885. 
rotation of, external, in poliomyelitis, transplanta- 
tion of hamstrings to femur for, *70. 
See also Leg. 
upper 
aplasia of muscles and tendons in, Clark’s pector- 
alis major transplantation for, 428. 
pain in 
neurovascular factors related to, 870. 
preaxial, 858. 
paralysis, arthrodesis of shoulder in, 207. 
See also Forearm. 
Liverpool University 
degree of M.Ch.Orth., examination results etc., 220. 
McMurray Memorial Lecture, 1958, 220. 
Lockjaw. See Tetanus. 
Lorenz’s bifurcation osteotomy for unreduced con- 
genital dislocation of hip in adults, 308. 
Lumbar nerves, roots of, compression of, * dysbasia 
cum dystasia ’’ syndrome due to, 882. 
Lunate bone, excision of, 880. 


M 


McBride’s operation for hallux valgus, results, 635. 
McKee’s nail-plate for trochanteric fractures (corre- 
spondence), 641. 
McMurray Memorial Lecture, Liverpool University, 
1958, 220. 
McMurray’s osteotomy, 873. 
for unreduced congenital dislocation of hip in 
adults, 308. 
Gigli saw introducer for, *776, *777. 
results, 623. 
Malformations. See under parts of body involved. 
Mallet finger, treatment, results, *546. 
Median nerve compression in carpal tunnel, 870. 
Meniscectomy, sensory loss after, 873. 
Menisci, injuries 
diagnosis, 635. 
medial, mechanism and management, *319. 
Mercer, Sir Walter, conferment of honorary degree of 
-Ch.Orth. upon, 220. 
Metals, implants of 
corrosion in screws, plates and femoral nail-plates, 
*810. 


tissue reactions to, 631. 
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Metatarsals 
disappearing, with claw foot and claw toes, 428. 
second, infraction of. See Freiberg’s disease. 
Mexican Orthopaedic Society, national congress, 1960 
-(announcememt), 639. 
Military Orthopaedic Centres in Ist World War, organi- 
sation of, 232. 
Moore, Austin, hip prosthesis for fresh fractures of 
femoral neck, 431. 
Mucin in synovial fluid, viscosity studies, *388. 
Multangular bone, greater. See Trapezium. 
Multiple epiphysial dysplasia. See Dysplasia epiphys- 
ialis multiplex. 
Muscles. See names of muscles. 
Mustard operation for hip instability, follow-up, *289. 
Myelo-meningocele. See Spina bifida. 
Myositis ossificans 
due to tetanus, *535. 
See also Ossification, ectopic. 


N 


Nail-plate, McKee’s, for trochanteric fractures (cor- 
respondence), 641. 
Nails and nailing, intramedullary 
femur, 427. 
Kiintscher’s, extractor for, *778. 
tibia, 429. 
Navicular bone (carpal). See Scaphoid bone. 
Navicular bone (tarsal). See Cubo-navicular synos- 
tosis. 

Naviculo-cuneiform synostosis, 150. 
Nederlandse Orthopaedische Vereniging, 
1958, Nov., 882; 1959, June, 883. 

Neoplasms. See Tumours. 
Nerves 
root pain in early diagnosis of spinal cord com- 
pression, 635. 
See also names of nerves. 
Netherlands Orthopaedic Society. 
Orthopaedische Vereniging. 
New Zealand, orthopaedics in, 
Gillies, Sir Alexander, 634. 
New Zealand Orthopaedic Association annual meeting, 
1958, 634. 
Nicoll, E. A., operation for bridging defects in long 
bones, 433. 
North of Scotland Orthopaedic Society meetings, 1958, 
Nov., 223; 1959, March, 633. 
North-East Metropolitan Regional Orthopaedic Club 
meetings 
1958, Nov., 221. 
with North-West Metropolitan Regional Ortho- 
paedic Club, 1959, May, 871. 
North-West Metropolitan Regional Orthopaedic Club 
meetings 
1958, Sept., 221. 
with North-East Metropolitan Regional Ortho- 
paedic Club, 1959, May, 871. 
Nuffield Orthopaedic Centre 
lectures, 1959, Michaelmas term, 868. 
opening of new research building, 423. 


meetings, 


See Nederlandse 


Oo 


Obituaries: 
Clarke, Alan Ruscoe, 853. 
Dobson, Jonathan, 204. 
Drennan, Vernon Kent, 418. 
Gallie, William Edward, 849. 
Jones, Edward Charles Bell, 611. 
Lawson, Thomas Labatt, 612. 
Steindler, Arthur, 850. 


contributions of 


Obituaries: 
. Teece, Lennox Graham, 613. 
Wilson, John Black Ferguson, 853. 
Zahradniéek, Jan, 205. 
Onycho-osteo-dysplasia, 878. 
Opponens pollicis paralysis, transplantation of flexor 
sublimis of fourth finger for, 882. 
Orthopaedic appliances (symposium), 886. 
Orthopaedic hospitals 

in Britain, 622. 

See also Accident services. 
Orthopaedic illustration, 635. 
Orthopaedics 

in Australia, contributions 

Graham (obituary), 613. 
in Britain, history, 20th century, *231. 
in Czechoslovakia, influence of Zahradniéek, Jan, 
205. 
in Europe, report of British Orthopaedic Associa- 
tion Travelling Scholar for 1958, 419. 
in New Zealand, contributions of Gillies, Sir 
Alexander, 634. 
in West Indies, 876. 
veterinary (symposium), 630. 
Os calcis. See Calcaneum. 
Osgood, Robert Bayley 
and foundation of British Orthopaedic Association, 
233. 
and organisation of Military Orthopaedic Centres 
in Ist World War, 233. 
Ossification 
ectopic 
in paraplegia, 210. 
See also Myositis ossificans. 
of epiphyses of long bones of hand and foot 
multiple centres in, *375. 
Osteitis deformans. See Paget’s disease of bone. 
Osteoarthritis 
hip, treatment, muscle release 889. 
knee 
following injuries to medial meniscus, 328. 
treatment, bone drilling, 618. 

synovial fiuid in, viscosity and pH of, *388. 
Osteochondritis 

etiology and pathology (editorial), 455. 

hip, 630. 

after traumatic dislocation, 879. 
comparison with changes in sickle-cell anaemia, 


of Teece, Lennox 


radiographic changes, *465. 
treatment 
ambulant, in abduction, 879. 
results, 429. 


lunate bone, See Kienbéck’s disease. 
metatarsal head, second. See Freiberg’s disease. 
spine. See Scheuermann’s disease; Vertebra plana. 
Osteoclastoma, 426, 434. 
and its variants, 216. 
humerus, upper end, fibular grafting for, follow-up 
after 29 years, *365. 
Osteogenesis imperfecta, hyperplastic callus in, 221 
Osteogenic sarcoma, treatment, radiotherapy, 621 
Osteoid osteoma, spine, *132. 
Osteolathyrism 
early skeletal and vascular changes, *600. 
pathology in chick, *58] 
skeletal lesions produceu by semicarbazide and 
analysis of action of lathyrogenic compounds, 
*590. 
Osteoma, osteoid, spine, *132. 
Osteomalacia, 212. 
Osteomyelitis 
chronic, positive approach to, *681. 
in children 632. 
in sickle-cell anaemia and its genetic variants, 716. 
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Osteomyelitis 
relationship to bone vascular pattern, comparison 
in three age groups, *671 
spine, relationship to vascular anatomy, *796. 
Osteo-onycho-dysplasia, 878. 
Osteoporosis, 211. 
in osteolathyrism, *581, *600. 
in sickle-dell anaemia, 714. 
Osteotomy. See under names of bones. 
Oswestry jacket incorporating hydrostatic pressure 
in ambulant correction of idiopathic scoliosis, 
96 


Oxford accident service, 656. 

Oxford University, Nuffield Orthopaedic Centre 
lectures, 1959, Michaelmas term, 868. 
opening of new research building, 423. 


P 


Paget’s disease of bone, complications, 221. 
Palsy, birth. See Birth palsy. 
Palsy, cerebral. See Cerebral palsy. 
Papain, effect on epiphysial cartilage, *836. 
Paralysis 
infantile. See Poliomyelitis. 
spastic. See Cerebral palsy. 
See also Paraplegia; Quadriplegia; and under parts 
involved. 
Paraplegia 
due to hydatid disease of spine, *499. 
Pott’s, treatment, 495 
rehabilitation in, 221. 
traumatic (symposium), 213. 
ectopic ossification in, 210. 
Patella, subluxation, recurrent, 214. 
Patello-femoral joint. See Knee. 
Pectoralis major transplantation for paralysis of flexors 
of elbow, *44. 
due to muscle aplasia, 428. 
new technique, *36. 
Pelvis 
development and growth, experimental study, 223. 
fracture-dislocation, iliac skeletal cross traction in, 
*779 


osteotomy of, for ectopia vesicae, *754. 
See also Acetabulum; Pubic symphysis. 
Peripheral nerves. See Nerves; and names of nerves. 
Peroneus brevis tendon, cystic degeneration of, *362. 
Perthes’ disease. See Hip, osteochondritis. 
Pes cavus. See Claw foot. 
Pes valgus. See Flat foot. 
Phemister-Cleveland method of bone grafting for non- 
union of fractures, 875. 
Phlebothrombosis. See Veins, thrombosis of. 
Phosphatase activity in limb bones of growing rabbits, 
*401. 


Plasmin activity in arthritis, *384. 
Plastic surgery in orthopaedics, 432. 
Poliomyelitis 
elbow in, flexor paralysis, tendon transplantation 
for 
comparative study, *44. 
pectoralis major, new technique, *36. 
foot in, arthrodesis of, ankle joint in relation to, 
*337 


hip in, abductor paralysis, transplantation of 
iliopsoas for, follow-up, *289. 

in infants under six months, incidence and preven- 
tion, 885. 

lower limbs in 
appliances for, 885. 
length discrepancy, *56. 
length equalisation, epiphysial stapling for, 215. 


Poliomyelitis 
lower limbs in 
lengthening, tibial, 223. 
rotation, external, transplantation of hamstrings 
to femur for, *70. 
prenatal infection with, 884. 
renal lithiasis in, 885. 
respiratory disorder in, physiological aspects, 886. 
social aspects in very young children, 884. 
treatment, orthopaedic, in very young children, 884. 
trophic disturbances in, 885. 
vaccination (symposia), 883. 

Popliteal artery, injury of, complicating dislocation of 
knee, 878. 

Popliteal nerve, lateral, paralysis of, in leprosy, drop 
foot due to, transplantation of tibialis posterior 
for, 434. 

Pott’s disease. See Spine, tuberculosis. 

— See Artificial limbs; and under parts of 

ody. 

Pubic symphysis, injuries, 632. 


Q 


Quadriceps femoris tendon, repair by partly separated 
strips, 882. 

Quadriplegia due to fracture-dislocation of cervical 
spine, 429. 

Queen Elizabeth the Queen Mother, opening of new 
research building at Nuffield Orthopaedic Centre 
by, 423. 


R 


Radcliffe Infirmary accident service, 656. 

Radial nerve paralysis, tendon transplantation for, 217. 

Radiation injury, prevention, bone marrow injection, 
223. 


Radioactive isotopes, external counting of, in studies 
of localised skeletal lesions, *558. 

Radiography in orthopaedic operations, cassette holder 
for, mobile, adjustable, *774. 


Radio-ulnar joint, inferior, articular disc of, injuries, 
870. 


Radius 
absence of, congenital, 217, 221. 
chondroma of, following wrist injury, 632. 
fractures 
shaft, internal fixation of, delayed, *122. 
with fracture of ulna, compound, 873. 
See also under Forearm. 
Rehabilitation and education of physically disabled 
boys, establishment of Hephaistos School for, 
430. 


Reiter’s disease, radiology, comparison with rhéuma- 
toid arthritis and ankylosing spondylitis, *137. 
Revue de Chirurgie Orthopédique, editorship, changes 
in, 224. 
Rheumatic diseases, treatment, operative, 636. 
Rheumatoid arthritis 
hand in, tendon rupture, 629. 
knee in, flexion deformity, osteotomy for, supra- 
condylar, 633. 
radiology, comparison with Reiter’s disease and 
ankylosing spondylitis, *137. 
toes in, claw 
excision of metatarsal heads for, 634. 
reconstruction of forefoot for, *507. 
treatment, joint clearance, 857. 
Ribs, fracture of first, due to jiving, *370. 
Risser cast, Oswestry pattern, incorporating hydro- 
static pressure, in ambulant correction of idio- 
pathic scoliosis, *96. 


* Indicates full article or appreciable part. 
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Rogers, William, title of Editor-in-Chief Emeritus of 
the Journal bestowed upon (editorial), 3. 
Rotator cuff injuries, 873. 
diagnosis, radiography in, 873. 
Royal College of Surgeons of England 
Hunterian Oration, 1959, 423. 
—_ _ Chair of Biochemistry, establishment 
of, 423. 
Royal Faculty of Physicians and Surgeons of Glasgow, 
Postgraduate Conference on Orthopaedics, 1958, 
2i1. 


Ss 


Sacro-iliac joints in Reiter’s disease, rheumatoid 
arthritis and ankylosing spondylitis, 137. 

Sacrum, agenesis of, rehabilitation in, 857. 

St Bartholomew’s Hospital, orthopaedics at, history 
of (demonstration), 858. 

Salmonella osteomyelitis in sickle-cell anaemia and its 
genetic variants, 716. 

Sarcoma 

osteogenic, treatment, radiotherapy, 621. 
See also more specific terms, and under names of 
tissues and parts of body. 

Saw, Gigli’s, introducer for, in McMurray’s osteo- 
tomy, *776, *777. 

Scaphoid bone (carpal), fractures 

nonunion of, case against pessimism, 856. 
screw fixation of, 871. 
unstable, treatment with above-elbow plaster, 210. 

Scaphoid bone (tarsal). See Navicular bone. 

Schanz’s osteotomy for unreduced congenital disloca- 
tion of hip in adults, 308. 

Scheuermann’s disease, correction, ambulant, hydro- 
static pressure in, *96. 

School for physically disabled boys, establishment of 
Hephaistos School, 430 

Schot, Nicholas and Peter, “* crookedness clinic ”’ of, 
*413. 

Sciatic nerve palsy, neonatal, 427. 

Sciatica 

due to spina bifida occulta, *486. 
unusual cases, 222. 
See also Back pain, low; Intervertebral discs, lesions. 

Scoliosis, 219. 

arthrodesis of spine for, posterior, *260. 
new technique, 621. 
congenital, 874. 
due to osteoid osteoma, 
idiopathic 
correction, ambulant, hydrostatic pressure in, *96. 
in identical twins, *736. 
resolving, *105. 
infantile structural, *719. 
past, present and future, 880. 
See also Kypho-scoliosis. 

Second Hand Club and Hand Surgeons Club of Great 
Britain, meetings, 1958, Nov., 626; 1959, Nov. 
(announcement), 639. 

Seddon, Herbert John, installation as President of 
British Orthopaedic Association, 866. 

Semicarbazide, skeletal lesions produced by, *590. 

Semilunar bone. See Lunate bone. 

Semilunar cartilages. See Menisci. 

Sheffield Regional Orthopaedic Club meeting, 1958, 
Nov., 426. 

Shoulder 

arthrodesis in reconstructive surgery of paralysis of 
upper limb, 207. 
dislocation, 873. 
posterior, recurrent, bone block for, 223. 
recurrent, 434. 
treatment, results, 623. 


*132. 


Shoulder 

- rotator cuff injuries, 873. 
diagnosis, radiography in, 873. 

Sickle-cell anaemia and its genetic variants, 
changes in, *711. 

Skeleton. See Bone and bones. 

Ski injuries. 881. 

Skin avulsion injuries, severe, initial conservatism in, 
*658. 

Slipped upper femoral epiphysis, 632 

treatment, operative, 433. 

Smiih-Petersen’s cup arthroplasty for unreduced con- 
genital dislocation of hip in adults, 303. 

— nail for fractures of the femoral neck, 
431 


bone 


; (symposium), 617. 


with fibular graft, 213. 
Societa Italiana di Ortopedia e Traumatologia, con- 
gress, 1958, 224. 
Société Belge d’Orthopédie, joint meeting with British 
and French Orthopaedic Associations, 1959, 
617 


Société Francaise d’Orthopédie et de Traumatologie 
congress, 1959 (announcement), 639. 
meetings, 1958, Oct., 224, 636; 1959 (announcement), 
225. 


with Belgian and British Orthopaedic Assoc- 
iations, 1959, 617 
Société Internationale de Chirurgie Orthopédique et de 
Traumatologie, congress, 8th, 
ment), 225. 
South African Orthopaedic Association congress, 1958, 
30 


1960 (announce- 


430. 

South-East Metropolitan Regional Orthopaedic Club 
meetings, 1958, Nov., 425; 1959, April, 630, 
July, 872. 

South-West Orthopaedic Club meetings, 
427; 1959, May, 873. 

Spina bifida 

hip in, dislocation, 427, 622. 
occulta, with engagement of fifth lumbar spinous 
process, *486. 
scoliosis in, 874. 
Spinal cord 
compression, diagnosis, early, nerve root pain in, 
635. 
injuries (symposium), 213. 
ectopic ossification in, 210. 
See also Paraplegia. 
Spine 
arthrodesis, 223. 
anterior, for tuberculosis, 207, 223. 
Hibbs technique, results, 633. 
lumbar and lumbo-sacral 
results, 623. 
with screw fixation, *248. 
lumbosacral, interbody, *87. 
posterior, for scoliosis, *260. 
new technique, 621. 
blood supply 
in growing rabbit, *782. 
relationship to osteomyelitis, *796. 
Calvé’s disease. See Vertebra plana. 
cervical 
fracture-dislocation, with quadriplegia, 429. 
fractures, aa. 880. 
injuries, 221, 
osteotomy for a spondylitis (correspon- 
dence), 
changes in achondroplasia, 872. 
chondrosarcoma, sciatica due to, 222. 
curvature 
correction, ambulant, 
*96. 
treatment in 17th century by Schot brothers, *413. 
See also Kyphoscoliosis; Kyphosis; Scoliosis. 


1958, Nov., 


hydrostatic pressure in, 
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VOL. 41 B, No. 4, NOVEMBER 1959 





926 


Spine 
fracture-dislocation, thoraco-lumbar, internal fixa- 
tion, new method, *772. 
fractures, without nervous injury (symposium), 636. 
hydatid disease, *499. 
injuries (symposium), 213. 
mechanism of, experimental study, 855. 
lumbar, in the Bantu, 430 
— leukaemia involving, sciatica due to, 
osteochondritis. See Scheuermann’s disease; 
Vertebra plana. 
osteoid osteoma, *132. 
osteomyelitis, relationship to vascular anatomy, 
*796. 
osteotomy 
cervical, for ankylosing spondylitis (correspon- 
dence), 640. 
lumbar, *270. 
tuberculosis 
arthrodesis for, anterior, 207. 
treatment 
anterior drainage and fusion, 223. 
early drainage of paraspinal 
children, *491. 
vertebral clearance, 855. 
See also Back; Intervertebral discs; Sacrum. 
Spondylitis, ankylosing 
osteotomy of spine for 
cervical (correspondence), 640. 
lumbar, *270. 
radiology, comparison with Reiter’s disease and 


abscesses in 


rheumatoid arthritis, *137. 
Spondylolisthesis, 430. 
arthrodesis for 
inter-body, *87. 
with screw fixation, *248. 


reverse, in diagnosis of intervertebral disc lesions, 
88 


review of cases, 881. 
Spondylolysis, spontaneous healing of, 879. 
Stapling, epiphysial, for leg equalisation, 215. 
Steindler, Arthur (obituary), 850. 
Steindler’s flexorplasty of elbow, *44. 
Sterno-clavicular joint 
arthritis, monarticular non-infective subacute, *749. 
dislocation, resection of clavicle for, 429. 
subluxation, recurrent, 873. 
Steroids, adrenocortical 
therapy with, complications of, pyogenic arthritis, 
635. 


See also Cortisone; Hydrocortisone. 
Strontium, radioactive, external counting of, in studies 
of localised skeletal lesions, *558. 
Sublimis. See Flexor digitorum sublimis. 
Subtalar joint. See Talo-calcanean joint. 
Surgery, plastic, in orthopaedics, 432. 
Symphysis pubis. See Pubic symphysis. 
Synostosis. See under parts of body involved. 
Synovectomy for tuberculous and rheumatoid arth- 
ritis, 857. 
Synovial fluid, viscosity and pH of, *388. 
Synovioma 
giant- cell, benign, of digital tendons, 858. 


Syphilis, congenital, epiphysitis i in, 222. 


T 


Talipes. See Club foot. 

Talo-calcanean joint, arthrodesis for fractures of cal- 
caneum, 632, 881. . 

Talus, fractures, 877. 


* Indicates full article or appreciable part. 
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Tarso-epiphysial aclasis. See Dysplasia epiphysialis 
hemimelica. 
Tarsus 
arthrodesis 
in poliomyelitis, ankle joint in relation to, *337 
Lambrinudi’s, follow-up, *738. 
synostosis 
cubo-navicular, *149. 
naviculo-cuneiform, *150. 
See also names of tarsal bones. 
Teece, Lennox Graham (obituary), 613. 
Tendo calcaneus repair by partly separated strips, 882. 
Tendons 
cystic degeneration of peroneus brevis, *362. 
flexor, healing of, experimental study, 878. 
surgery, use of cortisone in, 209. 
suture, new method, 208. 
synovioma of, giant-cell, benign, 858. 
See also names of tendons and under parts of body. 
Tenolysis, use of cortisone in, 209. 
Tetanus complicated by myositis ossificans, *535. 
Tetraplegia. See Quadriplegia. 
Thalassaemia, sickle-cell. See Sickle-cell anaemia and 
its genetic variants. 
Thorax. See Chest. 
Thrombosis, venous, 216. 
complicating orthopaedic operations, 621. 
Thumb 
injuries, open, treatment, primary, 874. 
movement, 628. 
paralysis, opponens, transplantation of flexor sub- 
limis of fourth finger for, 882. 
reconstruction, 217, 433. 
triphalangeal, *766. 
Tibia 
blood supply in growing rabbit, *185. 
defects in shaft, fibular grafting for, live, 619. 
fibrous dysplasia, fibular grafting for, 221. 
fractures 
** lateral malleolus,”’ 223. 
lower end, difficult, 633. 
plating of fibula in, 877. 
shaft 
malunion and non-union of, bone grafting for, 
208. 
nailing of, intramedullary, 429. 
open, internal fixation in, primary, *342. 
with fracture of fibula, 427. 
lengthening, 223. 
pseudarthrosis, congenital, 872. 
Tibialis posterior transplantation for drop foot in 
leprosy, 434. 
Tibio-fibular joint, superior, dislocation, *114, *120. 
Toes 
amputation, total, for gross deformity, 856. 
big. See Hallux rigidus; Hallux valgus. 
claw 
in rheumatoid arthritis, 
heads for, 634. 
reconstruction of forefoot in, *507. 
with claw foot and ulceration of metatarsal heads, 
7 


excision of metatarsal 


Trapezium, excision of, 425. 
Travelling Fellows in Orthopaedic Surgery, visit to 
United Kingdom, 1959, 867. 
Triceps transplantation for paralysis of flexors of 
elbow, *44. 
Tuberculosis 
bone and joint, contributions of Dobson, Jonathan, 
204. 
joint, synovectomy for, partial, 857. 
spine 
arthrodesis for, anterior, 207. 
treatment 
anterior drainage and fusion, 223. 
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Tuberculosis 
spine 
treatment 
early drainage of paraspinal abscesses in 
children, *491. 
vertebral clearance, 855. 
Tumours 
giant-cell, of bone. See Osteoclastoma. 


See also more specific terms, and under names of 


tissues and parts of body. 


U 
Ulna, fractures 
shaft, internal fixation, delayed, *122. 
with fracture of radius, compound, 873. 
See also under Forearm. 
Ulnar nerve 
neuritis, traumatic, excision of medial humeral epi- 
condyle for, late results, *51. 
paralysis, claw hand due to 
tenodesis with sublimis for, 217. 
transplantation of sublimis for, 217. 
paresis, unusual, 221. 
University College of West Indies, appointment of 
J. Golding as Reader in Orthopaedics, 876. 
Urinary bladder 
ectopic, pelvic osteotomy for, *754. 
in traumatic paraplegia, 214. 
Uro-genital system, infections, osteomyelitis of spine 
following, mode of spread, *796. 


Vv 
Vascular disorders 
in orthopaedics (symposium), 215. 


SUBJECT 
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Vascular disorders 
occlusive 
amputation for, 880. 
low back pain due to, 210, *244. 
See also under Arteries; Veins. 
Veins, thrombosis of, 216. 
complicating orthopaedic operations, 621. 
Vertebra plana, *477. 
Vertebrae. See Spine. 
Veterinary orthopaedics (symposium), 630. 
Volkmann’s contracture. See Ischaemic contracture. 


Ww 


Webbing, congenital 
of knees and elbows, 872. 
of knees in siblings, *455. 
West Indies, orthopaedics in, 876. 
Wilson, John Black Ferguson (obituary), 853. 
Wrist 
dislocation, trans-scaphoid perilunar, 426. 
ganglion simulated by anomalous extensor indicis 
muscle, *763. 
injury, chondroma following, 632. 
mechanics, 210. 
median nerve compression at. See Carpal tunnel 
syndrome. 
See also Radio-ulnar joint, inferior; and names of 
carpal bones. 


Z 
Zahradnicek, Jan (obituary), 205. 
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